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PREFACE. 



The Author of '' The Earth, Fhata, and Man'' is ao well 
known to all who have made any acquaintance with Physical 
Geography, that no apology seems necessary in presenting a 
work of his to English readers, — the leas when it is one 
so entertaining and instractive as the present. 

Some of Professor Schouw's yiewa respecting the origin 
and early history of plants are opposed to those entertained 
by many distinguished naturalists ; a few of these casee have 
been briefly indicated in notes. 

The present translation i» £rom the G«zman version, ia the 
preparation of which the Author co-operated, and which, 
therefore, is regarded as equivalent to the original. Most of 
his works have been published in this way, owing to the 
comparatively narrow circle of Danish readers out of the 
country. 

Kobell's interesting '^Sketofae&frain the jyCneral Kingdom'' 
hove been appended to the preceding^worfc, since the subject, 
mode of treatment, and maimgr of original pKoduction, vii., as 
pnbHe Lectures, seemed to render them a desirable addition. 

A. H. 
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EARTH, PLANTS, AND MAN. 



CHAPTEB I. 

THE PLANTS OF EOBMSB EPOCHS. 

Bocks contam remains of the animals of past ages, and a 
vegetable world also lies buried under our feet. When we 
examine a piece of brown coal from Iceland, we see clearlj 
that it is wood (used even for fuel), yet it occurs in layers 
alternately with those of a rock. The fibres are distinguish- 
able in petrified wood ; entire stems with branches exist in 
our collections; but the vegetable structure is converted 
into hard stone, which sometimes, in the form of calcedony, 
horn-stone, and opal, strikes fire with steel. In clay-slate 
we find enclosed leaves, so weU preserved that we can dis- 
tinguish the ramifications of the veins in them. 

These examples are not selected from contemporaneous 
plants ; these ve&;etables belonged to difierent periods of the 
world's history, tor the strata lying between them contain 
sea-shells, mollusks and fishes, and demonstrate that the 
plants in the older (more deeply situated) layers must have 
been destroyed, before those which occur in the more recent 
were fidrmed. 

I must not here enter into a complete description of the 
dififerent systems of vegetation which have successively existed 
in the various periods. The comprehension of this would re- 
quire a previous acquaintance both with the rocky strata 
and the principal forms of plants. I will confine myself to 
the oldest period of all, and this the rather, that it is the best 
known, and at the same time the most characteristic. 

When we investigate the many different strata which lie 
one above another, we find that those situated lowest down, 
although partly deposited &om water, do not contain the 
slightest l^ace of animals or plants ; this is the case, for ex* 
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ample, with many clay-slates ; we call these primitive rocks, 
and include with them those which, having been formed 
under the action of fire, cannot contain any organic remains. 
Hence we conclude that no animals or plants existed in the 
periods in which such focks were formed. 

Upon the primitive rocks rest certain others, in which the 
vegetable kingdom is represented only by fiicoids ^sea-weeds), 
while they contain abundance of marine animals. 

These formations, of vast thickness, have been greatly in- 
vestigated of late years, but tittle has been revealed in them 
interesting to the botanist ; and it is hot until we leave these, 
the older and middle paleozoic rocks, that we arrive in the 
new paleozoic period at a system containing a vast quantitj 
of vegetable remains. The most characteristie rocks of this 
series are those connected with the coal formations, and the 
period in which they were formed has been called the ixnl 
period. In the strata of this period great abuikdance of 
animal and vegetable remains are met with. The coal Hes 
in layers (seams), alternating repeatedly with sandstone and 
shale. The vegetable remains occur most abundantly in the 
sbaie and iron-stone. The leaves and twigs rest closely one 
upon another; but their remains are also met with in the 
sandstone, and entire stems of considerable length (40 — 50 
leet) are sometimes found standing quite upright in this. 
The coal itself must also be regarded as composed of altered 
vegetable structures, although great doubt may exist as to 
the mode in which it was formed. We have here the choice 
of two hypotheses : either the coal-beds have been formed of 
vast masses of trunks of trees, which have been carried along 
by streams and deposited in the places where the coal is now 
found ; or they have originated m these spots, in a maarner 
similar to that in which peat is formed in our own tunes. 
We have examples in the drift-wood in the North American 
and North Asiatic rivers, that sudi depositions of trunks of 
trees are capable of forming vast compacted layers which re- 
main fixed upon the soil of the riv^4>ankB ; this is seen in 
the Mississippi, where they are driven <m to the banks, and 
are sometimes arrested there, sometimes again carried off by 
the stream during floods; they are frequently even quite 
ova*grown with herbs and bushes. Bat the first view is 
opposed by the circumstance that leaves and twigs are not 
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iTimwiaflT irell preaervBd; while the &et that tranks of trees 
sre found standing upright, speaks in fmroor of the ooal hsring 
beeoi fcnned #» sM. Whichever of these two assumptions 
we aec^t, the pressure from above and the subterranean 
heat below suffice to explain the carbonisation. 

Inyestigating the plants of which the shale furnishes 
abundant remains, we arriye at the remarkable condusion, 
that a decided majority of them, perhaps two-thirds of the 
number of species, and finnvfifths of that of the individual 
meeimens, belong to one single, verj strongly marked fiunily 
of plants, the ferns. 

The ferns, as we at jo^sent know them, are distingatshed 
by their leaves, which are rolled up in a spiral line before 
they are unfolded ; further by the £M;t, that although the leaves 
are highly developed, i^ey bear no true flowws, but present a 
kind <^ small fruit seated up<m the bac^ of liie leaves, con- 
taining extremely minute seeds of very simple structure. In 
cold climates the ferns are only herbaceous, but in the torrid 
sone they present themselves in the form of trees of con- 
siderable height, with palm-like, unbranched trunks ; these 
trunks are dothed with the remains of fallen leaves, and thus 
tii^ acquire a scaly or tesselated sur£Euse. 

!ui the shales we find not only fern-leaves, which are readily 
recognized by their forms and the branching of their veins, 
bat also trunks, which, like the fern-stems of the torrid zone 
of the present day, are clothed with the remains of leaves, 
and unbranched. l%e ferns play a much more subordinate 
part among the vegetation of the present time ; they consti- 
tute scarcely a thuty-fifth or a fortieth ^art of aU known 
spedes, and hardly bear a greater proportion in number of 
individuals to the entire vegetataon of the ^obe. 

The second family found in the coal-formations, is that of 
the Lycopodiaceae, or dub-mosses, and these exhibit a much 
greater difference from existing conditions in regard to the 
part they play. Those we meet with living now are dwarf 
{dants, res^nbling mosses, of such small size and number, 
that, generally speaking, they are only noticed by the bo- 
tanist ; they consist of small, usually branched stems, with 
seale-Hke leaves lying over one another, like tiles, upon the 
stem ; like the ferns, they do not bear true flowers, Init little 
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firuits between the leaves. Among the remains of the ancient 
world this family appears much more frequently than at pre- 
sent, for about a quarter of the known ancient species belong 
to it. And they present themselves as arborescent plants, 
with branched trunks as much as sixty or seventy feet high ; 
BO that they were giants in proportion to the existing plants 
of this family. 

The third family of the coal-formation, is that of the 
Equisetacese, or horse-tails. This group is distinguished 
by jointed, furrowed stems, with branches jointed and fur- 
rowed in like manner standing in circles; little scale-like 
leaves which are coalescent into sheaths ; absence of proper 
flowers, which are represented by fruits seated on the under 
surface of little shield-shaped bodies. Thev are usually 
herbs of moderate height ; the largest attain but a few feet, _ 
and they perform an unimportant part in vegetation generally. 
The coal-formation exhibits large and arborescent trunks, 
indicating by the peculiar and very regular manner in which 
the furrows alternate in the contiguous joints that they belong 
to this family. We find these trunks ten feet high, and five 
or six inches in diameter. But this family is less nvunerous 
than the two preceding ; it exists now as an isolated and very 
peculiar form, which it is a matter of difficulty to refer to a 
suitable place among other plants. 

These three families include almost three-quarters of the 
species of the coal period, and a far larger propqrtion of the 
individual specimens. The remainder belong to the gymno- 
spermous Dicotyledons (Conifers, &c.). No other Dicotyle- 
dons appear to occur, and the Monocotyledons are either en- 
tirely wanting, or only very sparingly met with. 

But it may, perhaps, be asked how we know that there were 
not other plants which, having been completely destroyed, 
have left no traces of their existence. We certainly canned 
oppose any definite facts to this objection ; but it is in the 
highest degree probable that no other vegetables existed ; for 
we find no structure in the leaf or the trunks of the ferns 
which could account for their being preserved better than the 
leaves of other plants or trees, and we do find in the more 
recent strata many stems and leaves, belonging to the vege- 
table forms now prevailing, which are not met with in the 
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coal period, without any reason presenting itself why they 
should have been preserved in the more recent, in pre^rence 
to the older, strata. 

We can therefore demonstrate, or at least assume it as 
highly probable, that the three families in question, which all 
belong to one natural primary ffrottp, of which we are ac- 
quainted with at least three hundred species from the coal 
period, constituted a greatly preponderating part of the entire 
vegetation. At the present time these three families form, 
perhaps, scarcely one-thirtieth of the vegetable world, this 
being now represented by several hundred families, or dif- 
ferent primary forms. 

A high degree of uniformi^, or monotony, may conse- 
quently be named as the chief feature of the vegetation of 
that age ; considered in this point of view it may be com« 
pared with our pine forests or heaths, remembering, however, 
that they exhibited greater variations in the subordinate 
forms; something akin, therefore, to what is seen in the 
pine forests of North America, or the heaths of the Cape, 
which are composed of numerous species. The uniformity 
shows itself also in another respect ; for the same plants 
which are found in the English coal measures, are met with 
not only in Belgium and on the Ehine, but in North Ame- 
rica ; thus in countries which at present possess a very dif- 
ferent vegetation. 

The second great feature in the vegetation of the coal 
period, is the ^senee of true flowers;* a trait which is the 
more worthy of note, when we recollect that not only our 
herbs of the fields, meadows, and marshes, but also the bushes 
in our thickets and the trees of our forests, all possess flowers. 
The presence of flowers is rightly regarded as the mark of 
the higher development of the plant ; we therefore account 
the flowerless plants less perfect, even when other organs, 
such as the leaf, have attamed a considerable development, 
which is actually the case in the ferns. Since the coal period 
thus aflbrds only flowerless plants, while the more recent 
periods present vegetation with flowers, we have in this a new 
confirmation of the interesting fact to which we are conducted 

*«We do, indeed, meet with traces of reproductive organs in these families; 
particnlarlj germens, and sometimes even a surrounding envelope, — but these 
trgans are not perfectly deTel<^ in anj of them. 
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bj the study of animal remains^ that the living creation ln^is 
been developed historically to greatcar perfection. 

The absence oi fleshy, juicy fruiU, is another featiire which 
essentially distinguishes that vegetation firom the present ; as 
also, apparently^ does the want of gramiziaeeouB plants ; ios 
the traces which some have imagined that they found of 
plants of the grass family, are doubtful and of sparing oe- 
eurrence. 

Thus we see, that the vegetation of that period was in the 
highest degree uniform, exMbited no true flowars, no su^eeu* 
lent fruit, and no kind of grass, but almost exclusively ferns 
and a few allied plants. Let us proceed, however, to ae^uiFe 
an idea of the appearance of nature at that time. 

I have already mentioned that the ferns now conatitute 
but a small part of the vegetable world. It must be noted 
here, however, that this only holds in its full extent of the 
vegetation as a whole \ certain local conditions exist under 
which the ferns play a much more important part. Thus 
the ferns constitute one-eighth of the vegetation of the 
islands of Jamaica, Mauritius, and Bourbon ; of that of the 
Society Islands, as much as one-sixth ; in New Zealand the 
vegetation is principally composed of ferns, which clothe the 
earth in place of grasses ; even in the small islands of Aac^o.- 
sion, Tristan d'Acunha, and St. Helena, the ferns, together 
with the other two families, form almost one-half of the very 
poor and uniform vegetation. Since all these places are 
islands, and all lie in a warm climate, we are quite warranted 
in supposing that those plants grew upon islands, and that 
the climate was warm during §ie coal period. We may 
also arrive at the latter result in another way. "We have 
seen that many of the ferns of ancient times were arbores- 
cent ; at the present time we find tree-ferns only in warm 
climates. 

Turning to the animal world of the oldest period of living 
creatures, we find a countless abundance of corals, radiata and 
marine mollusca (marine univalves, bivalves, and cephalopodsy 
allied to the cuttle-fishes, the last feu* more abundant and in 
greater number of species, which are of gigantic size compared 
with those of the present time). We also find many crus- 
taceous animals and traces of fishes. On the other hand, we 
miss all traces of remains of mammalia and birds ; nay, even 
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of reptileB.* Thus tlie forests were without birds, without 
the apes, now so numerovu in hot countries, and without 
snakes. 

In this way we arrire at a not ver}- imperfect picture of 
nsdnire in thie time of the older coal period. Islands rising 
out oi a vast ocean, with a warm climate, an uniform forest 
vegetation chieflj composed of ferns, without flowers and 
graasy without juicy fruits, without suakes and lizards, and 
also witihout the sang <^ birds, the voices of animals, or of 
man. Purther than this we may not go. It is true thai 
]»etiireB of the landscapes of the ancient world have been 
presented to us ; these, however, are not from the pencil of a 
painter of the andent world, but of a naturalist of the present 
time, and we cannot answer for their verisimilitude. 

Perhaps it may be asked : why were not these islands, 
endowed with a mild climate and a rich though uniform 
vegetation, destined for the abode of human beings P I 
might aEDSwer, that it was necessary that the house should be 
fally prepared before the master was invited to inhabit it, 
and that a country without domestic animals, a field without 
flowers, a wood without birds, a dimate warm indeed, but 
probably unhealthy, would be no desirable abode. But I 
pretW to leave the question unanswered, and to own, that 
although we are often able to perceive in little things the 
regulation by law which rules in the household of nature, 
our eondusions become adventurous and jQnulty when we deal 
with the grand plans laid down by the Lawgiver of Nature ; 
and we i£onld here rather own at once, that with all our 
devesness, we are only children feeling our way about. 

(* TUa is incocrect — traces of reptUes, ia one case the skeLston, have lately 
been met with in rocks still older than the cool-formations ; facts which stroBidy 
support the ar^ments which have recently been advanced a^aiost some of raa 
hjpotiieMS of 3ie defenders of the historical devetopment tiieones. — ^Ed.) 
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CHAPTEB 11. 
7TJBTHEB CONTBIBITTIONS TO THE HISTOBT OF PLANTS. 

In the preceding cliapter, we have attempted to ^ve a 
picture of the oldest yegetation. It must be admitted, this 
sketch can have no pretension to perfect accuracy; yet it 
appears that both the memorials of that period (namely^ the 
remains of plants and animals buried in the bosom of the 
earth), and the conclusions which may be drawn firom them, 
are of a character which affords something bordering upon 
certainty; and it will certainly be allowed, that we have 
arrived at a greater degree of clearness in regard to this part 
of the most remote history of plants, than has been attained 
in respect to the primitive history of the human race. 

But a vegetation such as we have described, existed only 
in the oldest period. Between that and the present lie 
several, perhaps many, vegetable systems, differing not only 
from that, but from ours and from each other. As it happens 
not unfrequently in the history of the human race, aod in the 
history of particular races, that an older period is better 
elucidated, and lies more clearly before us, thiui a more recent ; 
so also, in the present condition of science at least, the 
vegetation of the coal period is much better known than 
those which are presented by the more recent periods of the 
earth. Since, therefore, in a popular exposition of the ac- 
quisitions of science, ojAj that should be included which is 
complete or to a tolerable degree certain, I am compelled to 
connne myself to a few general remarks in respect to the suc- 
ceeding periods. 

In the vegetation of our own time there exist four great 
primary groups. The first, which we will here call the leaf- 
less plants, are devoid not only of flowers and seeds, but we 
may say that they have neither stem nor^eaf ; for either the 
organs of the plaats, as, for instance, in the Pungi^ bear no 
resemblance to the organs of other plants, or the stem and 
leaves are, so to spea^, blended into one, as is the case in 
the sea-weeds. The second group may be called the fiotoer- 
less plants. We are partly acquainted with these through 
the preceding chapter; they mclude the ferns and the 
plants allied to these ; they possess roots, stem, leaves, and 
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organs reaemblmg seeds, but have not perfectly-developed 
flowers. 

The last two primary groups agree in all the plants having 
flowers and seeds, and are principidly distinguished by the one, 
to which, for example, the grasses, lilies, and palms belong, 
exhibiting a predominance of the number three in the parts 
of the flowers and fruit, while the number ^t7« prevails in the 
other ; the former have three or six leaves in the perianth, 
three, six, or nine stamens, and frequently a three or six- 
chambered fruit; the latter generally present five or ten 
sepals and petals, five, ten, or twenty stamens, and often a 
five*cbambered fruit, as in the apple. These two groups are 
also distinguishable by their leaves, which, in the rormer, are 
almost always long, narrow, undivided, and traversed only by 
icmgitudinal veins ; while in the latter, they are frequently 
broad, divided, and exhibit a net-like intercommunication of 
their veins. The former are called Monocotyledons, the 
latter Dicotyledons (temartf and quinary plants). Taken as 
a whole, the latter group must be regarded as the most per- 
fectly developed. 

The first main-group contains, for the most part, plants 
which would readily disappear during a revolution of nature ; 
this is probably the cause why, on the whole, but few traces 
of them are met with in the strata, yet the number of sea- 
weeds is not inconsiderable. The second main-group appears 
as the predominant in the coal period, in which the great 
majority of the plants belong to this division. In the more 
recent periods, nrst appear the naked-seeded Dicojyledons, 
namely, the Cycadace», Coniferse, and certain famines now 
lost. In the later periods the rest of the Dicotyledons pre- 
sent themselves, and gradually increase, so that in the most 
recent period their numerical proportion corresponds to that 
in existing vegetation. 

The vegetable thtis appears, like the animal kingdom, to 
have been gradually developed to a more compound, to a 
more perfect structure. 

Since the less-developed forms persisted after the more 
developed made their appearance, it is readily seen that vege- 
tation has become more varied in proportion to the proxi- 
mitv^ of the period to the present time. 

The nearer the periods lie to the present, the greater be- 
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comes tbfi reBemblance of tke regatable remains met wii^ to 
existiiig plants, and in some of the most recent strata we find 
plants wnich cannot be diatrnguished from those of the pre- 
sent time. 

Afi:^ this brief survey of the order in which the yarious 
forms of plants have originated, we have still a great question 
in the history of plants to answer, namely : in what manner 
haye they ^gintSbed? This, howeyer, is one of those pro* 
blems whieh will probably &r ever lie beyond human powers 
of eoneeption. Ch?eation itself is the great enigma^ which no 
one has solved, and it is unlikely any (me ever will. That 
which takes place before our eyes, offers nothing umilar 
from which we can draw probable conclusions ; and the two 
hypotheses whidi have been formed in regard to i^ are 
equally inconceivable, accordLng to what happens at the 
presenii day ; these are : either the organised cre»tures (plants 
and animals), all originated at once from inorganic bodies 
(water, earth, air, or &om the particnlar substances of which 
these, or the organic bodies themselves are composed)^ or, 
only the lower creatures originated in this manner, and the 
more con^lex were developed from them by modification and 
transformation ; for example,^ a moss from a funguB, or herb 
from a moss ; an insect from a worm, a fish from a mollusk, 
&c. 'For we have no certain fact whatever to prove, either 
that an organic body, even of the lowest grade^ can ori^;inate 
from inorganic bodies or substances ; or that one species of 
animal or plant is capable of transformation into another ; 
neither da the fossil remams of plants and a.nimaJs bear out 
the last supposition. Por example, we find that the many 
teeth and bones of the extinct elephants (mammoth) are 
always the same, and exhibit no transition of structure to- 
ward that of the teeth and bones of the existing elephants. 
And there is just as little trace of transition between the 
extinct and existing rhinoceroses, &c. Therefore, we are com- 
pelled to say, that forces have been at work in ancient times, 
which are now no longer in action. 

But it wiLl, perhaps, be asked, is creation at an end ? 
Has na new plant appeared during the historical period ; do 
not new species of plants, perhaps, still come into existence P 
I believe that this question ean be answered in the nega- 
tive, if we exclude from our consideration those modifications 
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wldcb have been produced, rither mediatelj or immediaitety, 
through the influence of man. 

The first method bj which we maj anriye at the answer is, 
to mark how parts of the earth's surface, formerly b^ire of 
T^etation, hare graduallj acquired one. This occurs when 
kra-streams, whidi haye flowed flrcm craters, through yol- 
canic eruptions, by degrees become covered with phints ; it 
happ^is on TolcsDic ishmds which are protruded from the 
sea ; or coral islands which are gradually elevated above the 
sur&ce of the ocean ; and on trtMfts of sea-bottom wlueh are 
dyked in and dramed. 

Standing upon the summit of Etna, a giant mountain, 
forming a single cone more than ninety mUes in circum- 
ference at the base, and 11,000 feet high, lava-streams are 
seen stretching in all directions along its sides, having flowed 
down like rivers ; and these are especially perceptible where 
they break through the zone of trees which girdles the 
mountain about hjdf way up. These lava-streams are of very 
different ages. We possess historical data and reports con- 
cerning the origin of the more recent. By investigating and 
comparing these lava-streams, we have an opportunity of 
seeing how the vegetation is gradually formed ; some are stiU 
quite naked ; others have onij a few plants scattered here 
and th^e in hollows and crevices; ana in others, a layer of 
deeayxDg v^etation is beginning to form monld, in which, 
more and more plants can by degrees strike root. The lava 
iqKm Vesuvius, Ischia, and other volcanoes, exhibits the 
same phenomena as the 'lava-streams of Etna. According 
to my own observations, the plants whidi first settle upon 
the ludced lava, are especially those lower plants whidi are 
called lidiens.* Certam succulent and fleshy plants, chiefly 
nourished by the aqueous vapour of the air, which they 
absorb by the stem and leaves, are among the earliest inha- 
bitants of lava-streams ; and this is especially the case with 
the cactus, or Indian fig, as it is called {Optintia vulgaris) ^ 
upon Etna ; it is, indeed, industriously planted on the lava, 
IB c»der to render it fertile. But these plants which tibus 
arise upon the lava are not new species ; they are found not 
only upon the older lava-streams, but aLso in other soils, not 

* StereocauUm pat^ale, in particular, is veiy general upon Vesnvxns and 
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volcanic ; the Indian fig, as it is termed, is, in fact, an exotic 
in Sicily, derived originally from America. 

The same is the case in, the coral islands of the South Sea. 

At first an island of this kind is bare ; gradually it becomes 
clothed with plants which are found upon older islands, and 
upon the continent of Asia. The two plants which consti- 
tute the mass of the vegetation of the lower coral islands, 
are the cocoa-nut palm and Barri/ngtonia speciosa ; but the 
fruits- of these two plants are seen fioating in abundance on 
the surface of the ocean ; they are especially adapted for this, 
since in the cocoa-nut the nut is enclosed in a particularly 
hard shell excluding the air, the shell again having a fibrous 
coat, which renders the fruit comparatively light ; the other 
is also exceedingly well protected and buoyant. The remark- 
able poverty in forms displayed by the South Sea islands, in 
contrast to the rich vegetation elsewhere met with in a hot, 
and at the same time moist climate, must be ascribed, at 
least in part, to the circumstance that nature no longer pro* 
duces new species. 

This is seen again in various little volcanic islands in the 
South Atlantic Ocean, which have probably been elevated 
above the sea in recent periods; for instance, in Tristan 
d'Acunha, and St. Helena. When Europeans first visited 
them, these islands presented very few plants ; but introduced 
plants, and the weeds accompanying them, have multiplied 
there in an astonishing manner, and to an extent of which 
countries where the soU was already stocked with other plants 
present no example. 

Lastly, the same occurs also on tracts reclaimed from the 
sea, on land enclosed by dykes. We have an interesting ex- 
ample of this in the island of Punen. A little bay of the 
Odenseefiord was dyked in about thirty years ago. One of 
the landowners resident there is fortimately a meritorious 
botanist, M. Hofman. He has been very attentive to the 
overgrowing of the reclaimed land, and kept a journal of the 
changes which occurred upon the tract converted from sea- 
bottom into drv land. A scientific and friendly contest arose 
between my friend and myself, whether the plants which 
gradually came to light in this way, originated from seeds 
which had come in one way or another on to the reclaimed 
land, or owed their existence to the so-called spontaneous 
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origin (equivocal generation), which latter opinion was main- 
tained by M. Hofman. Whichever opinion be adopted, 
this much is certain, that the newlv originated plants were 
not new species ; so that we have here again, as it appears, an 
evidence that the natural forms now at work are incapable 
of producing new ones. 

Another wajr in which we can at least approximate to 
an answer to the question, is by comparing the floras of the 
present with those of the past, within the Umits of historical 
time. About one hundred and sixty years ago, in the time of 
Christian Y., there lived in Copenhagen a skilful botanist 
called Peter Kylling. He indusmously investigated the forest 
of Charlottenliuid, situated a mile from the town, and compiled 
a catalogue of the plants which he found in this wood. 
Comparing this with the plants now growing there, we find 
that the vegetation of that time must have been the same. 
It is true, we now find certain plants there which were not 
mentioned by Kylling ; but these are either such as so closely 
resemble nearly alliea species, that the distinction may have 
been readily overlooked ; or they are so small and so incon- 
spicuous, that they may have been passed imobserved on this 
account ; or, finally, they are plants which it is highly pro- 
bable have been introduced by the aid of man. 

We come to the same conclusion when we take up Kylling's 
" Vindarium," or his catalogue of plants found in Denmark, 
with Homemann's " Study of Plants," written one hundred 
and fifty years later, or when we compare the oldest German 
or Italian "Floras," which go back two hundred or two 
hundred and fifty years, with the existing Floras of these 
countries. 

It may be objected that the interval of time is too short 
here. Well, we can go back still further, and direct our in- 
quiries to the reports of the botanists of antiquity, relating 
to the most important plants in the different countries known 
in those times. Among these authors, Theophrastus of Lesbos, 
who lived three hundred years before the birth of Christ, 
deserves especial attention, because his descriptions are the 
most accurate, and his statements the most trustworthy. 
Such comparisons certainly present not a few difficulties ; 
the ancients did not add any. drawings to their descriptions, 
and the latter were not written with the accuracy and defini- 
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tion of the deitcriptioiifi of plants drawn up now; thua 
great doubt often prevails as to what plant they hare meant 
to indicate. But if we keep to the plants which, from their 
size or abundance, or through the importaiiee of their applica- 
tions, have occupied the chief place, the unceitainty is eon- 
siderably diminished ; and we have grounds for assaming that, 
so far as nature has been lefb to itself, the agreement b^iween 
the vegetation of antiquity and that c£ the present day is 
most striking. 

According to Theophrastus, as also according to Hero- 
dotus, Egypt presented the Arabic gum-tree, the sycamore, 
the papyrus, the lotus-plant, and the date-pahn, which are 
also now the plants characterising that country. The The- 
baic or Doum palm, as it is called {Oucifera Ihehaica), re- 
markable for its branched trunk, grew of old in Upper, but 
not in Lower Egypt ; the same is just the case now. 

The ancients mentioned as the characteristic plants of 
India, the bamboo-cane, the cotton-tree, the canella-tree, rice, 
the pepper, the cardamum, the banyaa-tree, and several others; 
which are likewise so now. Among the products of Arabia 
mentioned by the ancients, are. the myrrh and the balsam- 
plants ; which are now, also, characteristic of these re^ons. 

The Mora of Southern Europe is very different from that of 
Northern Europe ; the Balkan Mountains, the Alps, and the 
Pyrenees here form a natural barrier. Among the plants 
which especially distinguish the vegetation of the South from 
that of Northern Europe, are the many evergreen-trees — the 
ilex, the cork oak, the myrtle, the laurel, the arbutus, the 
oleander, &c. ; and these are cited by the old Greek and 
Eoman authors, as the common trees of the countries around 
the Mediterranean. 

But at a certain elevation above the sea, we meet, on the 
Apennines and the Greek mountains, several trees and 
shrubs which require a cooler climate, and these are, for the 
most part, the same as those which we find in Northern 
Europe — such as the beech, the pine, the fir, the yew, the 
service-tree, the birch, the bog-myrtle, the hazel, aod the holly ; 
and when we consult Theopmrastus and Pliny — especially the 
former — ^we find these mentioned as mountam-idants. 

As a further evidence of the unchanged condition of 
vegetation, we may mention, that com, pomegranates, grapes. 
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dates, and oiiye-branches, bare been found well presetted in 
l^yptum sepulcbres, and that these agree with the speeiea 
growing at present. Olives, which cannot be distrngiuahed 
£rom tkwe now growing, have also been found in Pompeii. 

Althougb the natural historiana of antiquitj have left na 
no r^xresentationB, we do poBsess a few — namely, the paint- 
ings on the bniidxcigs m F<Bnpeii and Herculaneum, in the 
old Roman baths, and in the cafves of Elytheia, in l^ypt. 
iNTotwithstanding that these pictures were not drawn with 
any reference to natural history, and we are therefore no 
more justified in drawing inferences from them than from 
wall-paantings of the present day, yet many of them — some 
very good representations of plants, which can be recognised 
readily — ^iikbcate again l^at vegetation was the same then as 
now ; this is particnlarly the ease with the numerous picttties 
of plants which have been found in the chambers at Pompeii. 

If the vegetaUe kingdom has remained imaltered for 
more than 2000 years, it is in the highest degree probable 
that it was not subject to change long further back in 
hist(»ical tin^ ; aud, tnerefore, it is in this way also rendered 
erceedingly likely, though not stiicdy prored, that no new 
species <^ plant has oiigmated in the hiiErtK)rical period. 

If the vegetable kingdom has remained unchanged, this 
must have been the case with the climate also ; for climate 
and vegetaition stand in such dose connesdon, that alterations 
of dliiiutal conditions must necessarily brin^ about changes 
in vegetation ; a total change when the climate is greatly 
altered; a partial when the alterations are slighter. But 
tbere are other reasons besides, which testify to the con- 
stancy of the climate. 

The changes which the surface of the earth itself has 
undergone, through volcanic eruptions, elevations, earth- 
quakes, altered course of rivers, the action of the sea on 
coasts. Sec., are, taken as a whole, too inconsiderable to be 
taken into consideration when speaking of Nature at large. 

We thus arrive to the remarkable conclusion, that the 
same Nature which surrounds us, also surrounded our Pagan 
forefathers thousands of years ago ; that the same Nature in 
which the ancient Egyptians, Greeks, and Eomans lived, 
also surrounds the Egyptians, Greeks, and Eomans of the- 
present day ; that Nature (material Nature) has remained un- 
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changed, or been but little altered, while the human race, 
both as a whole and also the individual races, have under- 
gone such great change; that Nature has stood still, or 
moved but Httle, while the human mind has become deve- 
loped to its present standing. 

At the same time, it is far from my intention to deny that 
physical Nature has gone through a development ; we have, 
in fact, sought to prove that the vegetable, like the animal 
kingdom, exhibits an historical development, in which the 
imperfect has first appeared, and the more complete gradually 
succeeded; but this development has happened during far 
longer periods, and, apparently, in such a way, that the 
development, when it had attained a certain point, stood 
still, while the human mind, as a whole, has ui^olded itself 
unceasingly, or with inconsiderable interruptions. The con- 
trast is lost, however, when we direct our attention to indivi- 
dual races, which, like Nature, have been little, or not at all, 
developed in the historical period — ^as, for example, the Austra- 
lians of New Holland, and the Botecudos of South America ; 
others remain stationary after they have attained a certain 
point, as the Hindoos and the Chinese. 

When we sav, however, that Nature has remained un- 
altered during the historical period, we mean only in so far 
as it has been lefb to itself ; for man is capable of transform- 
ing Nature in a certain, and not inconsiderable degree, and 
this the more, the higher the stage of cultivation in which he 
stands. But this investigation into the influence of man in 
transforming Nature is so comprehensive, that it certainly 
merits a separate consideration. 
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CHAPTEB in. 

THS OBIOIK OF SXISTIKG TSOETATIOK. 

The history of the earfch has made gigantic steps forward 
in the course of the last half century. Arbitrary theories 
have been replaced by abundant facts, and conclusions derived 
firom them. We hare already mentioned, that as, in human 
history, an older epoch is often better elucidated than a 
more recent, so also the more ancient periods of the history 
of the earth are better known than the newest ; for while 
we possess tolerably good knowledge of the condition of the 
earth, its plants and animals, in the coal period, our infor- 
mation is very imperfect concerning the age which formed 
the transition between the ancient world and that of to-day. 
It ia only quite recently that geolo^ts and zoologists hare 
begun to work in this field of inquiry ; botanists have con- 
tributed yery little to the illustration of this period. Among 
the most important questions in this investigation, is un- 
doubtedly that of the origin and diffusion of the vegetation 
which now clothes the earth ; and there exist certain fun- 
damental problems, which must be decided in the first 
instance. 

1. It is asked, whether each Mpecieg of plant first made its 
€Kppeafrance m one place (the so-called centre), from which it 
subsequently became dimised over larger or smaller areas, 
sometimes over very extensive tracts ? or whether it may be 
assumed that the same species of plant ori^^inated in several, 
and often very widely separated spots P — ^m connexion with 
which, again, stands the question whether it is necessary to 
assume one single individual (or two, when the sexes are 
represented in distinct plants) for each species, or whe- 
ther we may suppose several original individuals to have 
existed. 

When the idea of a species is defined in this way — that it 
is a collection of individuals which have aU descended from 
one individual, the idea is built upon an hypothesis ; or, in 
other words, that is presupposed which it is the object to 
prove, for no evidence is offered of a community of origin of 
this kind. And when we look at the facts presented by 
existing geographical distribution, this hypothesis becomes 
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highly improbable ; in certain cases altogether inadmissible. 
Por, in order to bear out the idea of the common centre for 
each species, the means of diffusion must be demonstrated. 
But it will readily be perceived, that although these are fre- 
quently in action, they are in many eases wholly insoffieient 
to explain the occurrence of the same species of plant in 
wid^y distant countries. These mesns are Taxions : man- 
kind, who in their operations, conv^ j^ants firom one {dace 
to another, sometimes intentionally, sometimes unintentioii- 
ally ; currents of the ocean, which carry fruits from coast to 
coast (the cocoa-nut) ; riyers, which flottt down the fruits or 
seeds of mountain-plants into the yalleys ; the winds^ which 
disperse seeds and fruits, especially such as have a eoyering 
of hair, plumes, or the so-called wings, which &cil]tate the dsf «• 
Vision; and birds, which likewise may sometimes fayourtlie pro* 
pagation. It may be further assumed, that in places where the 
geographical dismbution presents diffieulties, tracts of land 
haye subsided (the Channel^ the Mediterranean, &c.), whieli 
formerly connected countries now divided from ea<^ othnr. 
But it is readily seen how insufficient these means are, wheaa. 
we reflect that many spedes of plants are common, on the 
one hand, to the Alps and the Pyresiees, on the other, to the 
Scandinavian and Scotch mountains, without these vpecies 
being found in the plains or on the lower mountains lying 
between ; that the flora of Iceland is almost the same as that 
of the Scandinavian mountains; that Europe and North 
America have many phmts in common, particularly in the 
northern regions, which have not been transported by man ; 
and still further difficulties, bord^anng on imposability, arise 
for such an explanation, when we know that le^^ecies occur in 
the Straits of Magellan, and in the EaUdand Ides, whidi 
belong to the flora of the Arctic Pole — for example, JPiieum 
alpinum, Erifferon alpmus ; that varions fkiropean plants 
occur in New Holland and Van Dieman's Land, as wdQ as 
in New Zealand, which are not found in the trqpical coun- 
tries intarvening, and which cannot be assiuned to have 
been conveyed over ; this holds especsaUy of varioos fresh* 
water plants, as of the fescue-grass, our common reed, our 
common frog-bit, several species of duck-weed and sedges, 
the bull-rush, and Aira fleamoia. The accounts of those 
species which are common to the Arctic and Antarctic covn* 
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tiiea^ are sot m^vly derived from former times, wken the 
i^peeies ipere noi 00 itrietly defined m at present, but the 
most reeent resesrelies, in particular those of Dr. Hooker in 
the Soc^h Polar Expedition, hare both confirmed the old 
examples and added new ones to them. The number of 
sudk plants beeomes still greater when we direct atten- 
tion to the floweriesB and leafless plants (Cryptogams) ; 
these aSdrd manifold examj^es of species which are common 
to the nu>st distant regions, without occurring in the inter- 
mediate eoQBtriefl ; and yet there is no reason for assuming 
tiiat these species of pfamts are better adapted ftnr wandering ; 
on the otiier hand, it is quite c<»ieeivable, that the simpler 
organisms should more readily appear independently in dif- 
fesT&kt ]^laees. Again, there is no evidence tnat plants which 
the frmts or seedi render more apt for dif^sion, are more 
freqaently common to distant places than any others. The 
fact, too, that tiie different floras of the ancient world 
agreed more closety together tiian those of the present time, 
affiirds an argument against attributing a great influence to 
diffusion ; far, mce there was less land then, probably oon- 
skiting onlf of islands, diffiosion was more difficult at that 
time. Nather does the agreement or difference of floras 
at present stand in any proportion to the facility or diffi- 
coU^ of diffusion; althcmgh the effect of this cannot be 
denied, for example, in the poyerl^ which the floras exhibit 
in small udands distant from continents. Even in regard to 
those regions where nothing hinders difi^sion, as between 
the west coast of Trance and the TIral, it would be strange 
to asBUiae that this great tract must have remained as good 
as barren, until the species common all over it had completed 
their migration from one end of this great plain to the other, 
or frrom the middle to both ends. 

When the idea of one progenitor for countless individuals 
of any one species is maintained, it seems to be overlooked 
that the idea of a species can scarcely be made good of the 
lowest plants and animals — ^for example, in Lichens, AlgsB,. 
and Zoophytes ; and that even among the more developed 
forms 01 plants (perhaps also of animals), the definition of 
the species frequently depends upon the individual views of 
tbe naturalist. It is no argument against the hypothesis of 
several places of origin for plants, that tiiis can hardly be 

c2 
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demonstrated of the mammalia, that even much speaks 
against it ; for example, that America and the old continents 
have no species in common ; that no hares, moles, or squir- 
rels occur in Ireland ; no moles in the island of Moen (near 
Zealand), as well as that most of the reptiles of England are 
wanting in Ireland ; for, just as we have seen that the leaf- 
less and flowerless plants are oftener rediscovered in distant 
countries, than those bearing flowers, we may assume that the 
more perfect animals are less prone to, perhaps never do, 
make their appearance in several places independently.* 

Perhaps the matter may be rendered clearer by a single 
example. Eorbes, the distinguished English author who has 
treated this subject, and starts from the hypothesis of a 
single progenitor, as an axiom, endeavours to explain whence 
the British Islands have obtained their existing flora. The 
presence of a few Spanish plants t in the west of Ireland, 
leads him to the assumption of the existence of a great con- 
tinent, which not only occupied the space where the deep 
Spanish Sea now lies, but extended as far as the Azores, and 
f^her into the Atlantic Ocean ; certain plants, which are com- 
mon to the south of France on the one side, and the south of 
Ireland and south-west of England on the other, made their 
way in, according to him, at a period when the Channel 
had not yet been formed ; the Alpine plants (Polar plants) 

(* The aboye statements are contraiy to the views pretty generallj entertained 
bj naturalists in this country, and appear to me to contam sevend ernmeoos 
judgments. 

In the firet place, as to the origin of species, it is just as hypothetical to say 
that a species was created in many places, as to say it had a nngle origin, for we 
have no proof of either. Secondly, if cases of transport be admitted at all, it fol- 
lows that it mnst be a matter of evidence and opinion as to what is, or has been, 
the possible extent; and the defender of the sinole origin may fairly demand time 
and opportonity for far more investigation than has yet been applied, before he is 
called upon to ezphun every case of diffusion. Thirdly, Proi. Schouw himself 
fllustrates strikingly, both in this and some other chapters, the extent to which 
diffusion takes place, even under our own eyes ; and therefore, when geological 
time is taken as an element in the question, and a gradual and successive creation 
of forms is admitted, there seems a fair case for aligning that all plants had 
suigle specific centres. Fourthly, the statement that species depend on ojnnion 
in the lower forms of organization, is tons an absurdity, when it is argued, a little 
iurther on, that the higher forms never change. Either species do exist through- 
out nature, i>r they do not exist at all. The mere fact of naturalists disagreemg 
about definition, proves nothing but the imperfection of knowledge. — Ed.) 

(t The above is by no means a correct account of Prof. £. ^rbes*s views; in 
particuhr, no mention is made of the geoloncal and zoological evidence on which 
the suppoutions xaeprmcipaUy based.— Ed!) 
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wMch tlie moontams of Scotland, WeBtmoieland, and Walea, 
share with the moimtains of ScandinaYia, in his opinion, 
made their way in from the north, at a time when the climate 
was as severe upon the coasts as it is now at the summits of 
the mountains. He believes that the diffusion was effected 
hj icebergs, or by a great northern continent between Scot- 
land, Scandinavia, and Iceland, which has subsequently sub- 
sided. Finally, the bed of the North Sea was elevated in 
more recent neriods, and England thus rendered continuous 
with Denmark and Germany; and Qerman plants, which then 
made their way in, drove back the Scandinavian, on the right 
side, to the Scotch Highlands, while a few found a refuge in 
Wales, Cumberland, and Westmoreland, — on the left, dis- 
placed the southern forms of vegetation, and in this way 
came to occupy the greatest part of the countiy.* He con- 
siders that the Polar flora formerly came into dose contact 
with that of the Mediterranean, which is contrary to all 
analogies of the present time. 

But if we set out from the hypothesis of several progenitors, 
the explanation of the conditions of the botanical geography 
of the British Islands is extremely simple. The west of 
Ireland, and the south-west of England, had then, as now, a 
dimate unusually mild in proportionate its latitude, especially 
a mild whiter ; hence came into existence a portion of the 
plants which are also developed imder the siimlar climate of 
Spain and the south of France: the Scotch and English 
mountains had then, as now, a Polar climate ; consequently 
pretty nearly the same plants were produced there as in Lap- 
land and on the Scandinavian mountains. The German 
.colonization is superfluous under this hypothesis. 

2. Another fundamental question is, whether new epeeiee 
etUl originate^ or the creation of existing eyetem of vegetation 
is completed ? 

It is true, as we have already mentioned, our newer lists of 
the plants which grow in a given country or province, or in 
the environs of a certain town, contain many species which 
do not appear in the older catalogues ; but this does not 
prove that they are new productions. In former, times, it is 
well known, greater differences were requisite than at pre- 

* The bridge of oommnDication once existing, we'can just as well suppose that 
English plants made thor way into Germany. 
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sent to form the ground for making a speciee ; and when we 
exasnine the newly-added specieB, we find tliat they are usually 
forms w!iicb the older botanists have or would have included 
under oth^ species. We £reque«tiy meet with them also in 
old herbaria, or in the figures of old books. Plants do un« 
doubtedly occur, not unfrequently, which were not fcameiiy 
met with in the stated places ; these, howerer, are not cases of 
new species, but mwely of new stations for eiisting species. 
' I have endeavoured to prove, in another place,* that the plants 
which, according to the old Gfreek and Boman authors, formed 
the predominant characteristics of those counties especially 
situated on the Mediterranean, were the same which now 
distinguish the Mediterranean flora. The easiest way in 
which we can imagine the* origin of new species, must be, 
eft^er that an existing species assumes other ehajracters 
tlu'ough alt^ations of the climate or soil, or that accidental 
deviations from the normal type become constant through 
isolation. In this manner fixed varieties are formed, which 
sometimes deserve to be pegairded as species ; but iti cases of 
this kind which present ^emselves, the result has been 
brought about by the assistance of cultwatian; so far as I 
am aware, we have no certain facts in regard to this point 
from natural conditions. On the other hand, there seems to 
be much evidence in favour of the supposition that when the 
external circumstances are changed, a species vanishes rather 
thaoi undergoes transformation, except in the case of those 
plants whidi appear in different forms under different con- 
ditions — ^for example, amphibious plants, or such as exhibit 
one form in shady spots and another when freely exp6sed. 
When peat-bogs are drained. Primula farino9a, the species 
of sundew, Andr&meda poUfolia, Seheuehzeriay &c., gradually 
disappear, but they are not transformed into new species. 
When a wood is rooted up, the wood anemone, the hepatica, 
the weod-sorrel, &c., vanish, but do not become new species. 
When lakes are laid dry, the water-lilies, the arrow-head, &c,, 
are no longer seen, but do not undergo change of form. 
I^e phenomena when a tract, originally bare, becomes dothed 
with vegetation, as we have already described in some detail, 
also speak against the origin of new species. For when the 
bed of the sea is dyked in, the naked tract does not become 
* Brewster^s Edinburgh Journal. See also abore, page 14. 
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oeeiipied hj new i^eeieB, bat hj the |daatB of the newett 
oooBt ; it is 1^ same when bare laya-streams become 
grachn% oveEgrcywn by pknts, or oonl islands ziae above 
the sarmee of the oeean, and by degrees acquire a vegetation. 
In the Jaat ease, apparently, in the first instance only those 
pJants are Ibmid, tite seeds of which can be conveyed by the 
sea ; parti^nhoiy the cocoa-nut palm, the fruits of whida are 
weil fitted for transport by currents, and presenration in water. 
Consequently such islands, particularly when isolated, are 
wety poor in i^iedes; as, for example, according to Darvrin's 
accpunt, Keehng Island, south-west of Java; according to 
OhiiBiiflBO, several sadi islands in the South Sea. To the same 
caEi»e must we ascribe it that the vegetation g£ extensiye 
aUuyial finmations — ^formations which are now in constant 
pi 'ogfe sB , k, if not poor, extremely trivial, that is to say, wii^- 
ont peeoiiantiee. The valley df the Nile, Lombardy, and, 
indeed, Hdland also, may be nienti<»ied as examples. 

J^or these reasons, I hold it in the highest degree pro- 
bable, if not rtrictly proved, that no new species originate at 
piBsent. 

3. A third fondamental question, which presses itself upon 
OB, is : whiM^ the appearance of the exuitn^ vetj^etatian nfthe 
ear^ took place at once, or by degreee ? 

It appears to me, that much speaks in ftEVOur of the latter 
altematiye. The surface of the earth only became gradually 
&;l»d, liirough various elevations, for l^e growth of plants 
apon it, and liie characters of the soil and climate w^e 
dtifomit in diierrait quarters of the globe ; therefore, there 
is the greatest probability in the assumption that such vege- 
tation originally made i^ appearance m that, or in those 
places whare liie conditions were most favourable. More- 
over, plants exist the conditions of whose existence depend 
upon olii^ plants, and the appearance of the latter must, 
therefore, have preceded that of the former. Parasitical 
plants, as well tl3« higher as the lower, could not exist before 
tiiose plants upon which Ihey grow were in existence. 
Plants flourishing in the shade — for rumple, the wood and 
forest plants of the present time— could not have made their 
appearance before Is^es existed ; nor bog-pknts before the 
mosses and confervas which form peat-bogs. The appearance 
of manure-plants was equally impossible, so long as no manure 
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existed. The growth of yegetation upon naked cliffs com* 
menced with Hchens and mosses,* wnich pKroduced a little 
mould and accumulations of water, in wnich the seeds of 
other plants could germinate, and plants of greafcer dimen* 
sions, bushes and trees, gradually made their appearance. 

It is, therefore, altogether improbable that in the first 
appearance of vegetation, the majority of plants would have 
presented themselyes before the conditions in which they 
me had come into existence. 

I must, consequently, assume a gradual creation as in the 
highest degree probable. 

4. A fourth question : whether there exist among the plants 
of the present time, certain which have descended to us from 
the ancient world? can scarcely be adequately answered in 
the existing position of geology, for we are acquainted scarcely 
with one fixed limit between the present and the immediately 
preceding age of the world's history. To this must be added 
the fact, that if, as I belieye, examples of existing species 
may be named, which haye been found in older strata, this 
is no proof, according to what has been assumed in the fore* 
going, that they haye survived the revolutions of nature 
which immediately preceded our existing period ; for if we 
assume that the same species can have appeared in different 
places at the same time, it may also have appeared at dif- 
ferent times.t 

5. Assuming, as I believe we must, that existing vegeta- 
tion appeared at different times, we might wish to Ibiow 
which of our existing species are the oldest^ which the youngest; 
we might wish to become acquainted with the different 
vegetable formations^ just as we know the geological forma- 
tions. In order to arrive at a clear view of uiis subject, 
we may have recourse, in part, to the external conditions 
under which the different floras, or geographical vegetable 
systems of existing vegetation, made their appearance, and 
in part to the composition and the properties of those sys» 
tems. As a specimen, I will here first take the Alpine flora^ 
that is, the yegetation which is found upon the Alpine system, 
above the tree-limit and below the snow-line — a flora which 

* Or with snccnknt plants, which derive their nourishment chiefly from the 
watery vaporir of the atmosphere. 

(t Neither of which are to be considered warrantable assumptiouk— Ed.) 
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displays a high degree of peculiarity, in contrast to the Cen- 
tral-liiiropean flora of the plains and highlands; for this 
latter I Will take as a type the Qerman flora, in the sense it 
is understood by the German botanical authors, namely, in- 
cluding the Littoral, Istria, and South Tyrol ;* so that here 
ike foot of the Alps and the lower mountains will be con- 
trasted with the high Alps, or Alpine region, as it is called. 

Looking, in the first place, at the external conditions of 
tUs flora, and in particular at what we ascertain £rom a 
geoloffical point of view, it is well known that, according to 
EUe Se Beaumont, the main chain of the Alps is more recent 
than the other mountain masses of Europe, having made its 
appearance in the latest considerable elevation, indeed, after 
the diluvial formation ; and that, in like manner, what he 
calls the West Alps, are of very recent origin, and, in fact, 
appeared subsequently to all the tertiary formationB. This 
late date gives some probability to the idea that the vegeta- 
tion is of recent origin — ^in any case, that part of the Ah>ine 
flora which is not found elsewhere ; partly, because those 
mountains most recently upheaved must have been the latest 
to be fitted for the growth of plants, just as at present the 
newest lava-stream, as a rule, receives plants subsequently to 
the older ones ; partly, because it cannot readily be conceived 
where those Alpine plants, now growing between 6000 and 
9000 feet, could have srown at the time when no mountains 
of such a height existed, or only at a distance which rendered 
a colonization almost impossible ; while we are unable to ex- 
plain the presence of many plants peculiar to the high Alps, 
altogether wanting in the previously upheaved Apennines 
and Pyrenees, "ll^t it must be admitted that no decisive 
proof can be sought in the more recent elevation of the Alps, 
so long as we are ignorant how &r back existing vegetation 
Jived, and how &r it can have survived the great revolutions 
which the upheaval of such gigantic mountain-chains must 
have caused. 

Anotiier reason for attributing an inferior age to the Alpine 
flora is the decreasing temperature of the earth. For if the 
earth has gradually cooled down, the plants which flourish at 

• It 18 scarcely nccasary to remark, that in other botanico-geographical re- 
searches this Qoion of the flora of the Mediterraoean with the German, or Central* 
European, flora, is tdtogether inadmissible. 



the loweflt temperature must have made their appeannce 
last, becaofle, at earlier periods, tiie dimatal eoomtiom fa- 
Toorable to these plants did not exist. An argument agamst 
this is fnmished by Agassis's theory,* which supposes a period 
to have existed before 1^ present, in which not only Switeer* 
land, but also France and Germany, lay buried under a per- 
manent coyering of ice, such as now exists at l^e extiCTte 
poles. Without mentioning the nmnerous points which can 
be fiixrly objected to this theory, I will merely remark i^iat 
many traces of trees in Northern Europe, mm. the newer 
and most recent tertiary formations, speak starongiy against 
it ; while the abundant remains of arborescrait yegetation in 
the oldest peat-formations and submarine forests, show that 
trees grew in Npithem Europe in or immediately alter 1^ 
diluvial period, which could not have been the case if Oentnl 
Europe lay buried in snow. Lastly, the fossil elephants and 
rhinoceroses in Siberia testify against it ; f<^ even if it must 
be r^arded as haying been erroneously assumed, form^y, 
that the existence of these animals inrolved l^t of a warm 
cHmate, yet is it certain that they could not live in r^gicMis 
which were constantly buried beneath ice ; and if O^tnd 
Europe had such a frozen climate, it must naturaUj hare 
been still colder in North Europe and Northern Siberia. 

Thus the climatal conditions also seem to argue for the 
recent origin of Alpine yegetation. But it must be admitted 
that this does not rally complete the proof. 

F^haps more important eridence might be dmyed from 
the spe^td isharacter of the Jlpine venation, and this in 
seyennl respects. It is abundantly proved and attested by 
fossil plants, that the lower plants appeared earlier than the 
higher ; that, consequentiy , the history of the earth, in respect 
to ike plants as in respect to the animals, ediibits a progres- 
sive development from the simple to the compound organisms. 
In ike oldest period {that of the coal), the flowerless plants 
prevailed (planta vasculares cryptogamcB) ; and mike midcBe 
coal periods, Conifers and Cycadace», which belong to the 
Dico^ledons devoid of a corolla (Dicotyledonea ap^tdof), 

(* The author has taken the crade, extreme terms of the glacial theory. It is 
not now supposed that Northern Europe had a climate like tlutt dose to the Poles ; 
but there is eyery reason to believe that it had one like the North American coast 
within the line of the summer floating ice during the gladal period.— fio.) 
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VfhecL t^iese facts rtand clesriy before us, we are inclined to 
assmifee that a abnilar eonditiioci miut also be traceable, al- 
tbongli in a noaller degree, in the existing vegetable mnid ; 
and that, therefore, of two existing floras, that in which the 
higher forms most predominate must be the younger. To 
t^ whether this conjeotare oorre^Kinded to the truth, I 
faaife cop ^ wged the Alpine flora wim the existing flora of 
Germany and with the flora of the aneient world, and hare 
arrired at the following numerical proportions* : 



FLOKA OF THX ANOIXHT WORLD. 



Before the After the 

Chalk. Chalk. 

WkmvAtm ^1 ,02 

MoMWo^kdoos.. ^ ,06 ,18 

IHoot/ledoDB: 

Apetalons ,12 ,45 

BetaHfiBmoa. ,01 ,40 



Germanj. Alps. 

,0S ,02 

.21 4« 

,08 ,04 

,69 ,78 



According to this^ the iUpine flora has 78 per cent, of petal- 
i^afonsDiGc^ledcmB, the German flcnaonl;^ 68 per cent., and 
the ancient world, after the chalk formation, 40 per cent., 
before it only 1 per cent. On the othor hand, the apetalons 
Dicotyledons form only 4 per cent, of the Alpine flora, but 
8 per cent, in the GcnBan flora (7 per cent, if we exclude 
searcdde plants) ; while m ihe ancient world, they constitute 
(iiacliKJing the Oycades) 12 per cent, befcne the chalk, and 
45 per eent. aft^ it. In regwd to the flowerless plants, in 
whseh ihe proportions are so conq>letely diflerent mxm those 
of the ttucient world, the quot&rate aie alike. We most not, 
however, conflne our exanvmation to the numerical propor- 
tions, but inquire what groups are especially predominant on, 
and characteristic of the Alps, and develope a multiplicity of 
forms th»e ; and in this respect it deserves to be mentioned, 
that the BanunculacesD, BosacesBjSaxifragaceffi, and Crucifer», 
are the families whidi chiefly prevail and appear in peculiar 
fams — ^fiumlies which are among the most highly developed ; 
next to l^ese come the Primuh^SB and GbntianaceiB, which 
also must be regarded as well-developed groups. On the 
oHier hand, neither the apetalous jDico^ledons nor the 

* In reference to the German and Alpine floras, I have used Koch's Hand-book ; 
for the andent flora, Bronn's Catalogue, m the "Natoral History of the Three 

lo4!D. 
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Monocoinrledons offer any family which plays an imporfcant 
part in the Alps, and stiu less one whicn presents itself in 
peculiar forms. The Alpine plants belonging to these groups 
are merely representatives of well-known German forms. 

If we compare in this manner the Lapland flora, or what 
amounts to the same thing, that of the Scandinavian mountains, 
with that of the remainder of the country, according to Hart- 
man's flora, we obtain the following numerical proportions : 

Scandinam. Lapland. 

Flowerless ,08 ,05 

M<moGotyled(m8 i„„ ,26 ,31 

IMootjledons: 

Apetaloos.. ,08 ,09 

Petaliferoiu ,68 ,55 

Geologists assume that the mountains of Scandinavia are 
older than the Alps. But we find that the Lapland flora, 
which is at the same time that of the Scandinavian moun- 
tains, approaches nearer to those of the ancient ^orld ; since 
the proportion of the flowerless plants is somewhat larger, 
that of the apetalous Dicotyledons a little larger, and that of 
the petaliferous Dicotyledons considerably smaller. We find, 
moreover, in comparmg the Lapland flora, or that of the 
Scandinavian mountains, with that of the Alps, a greater 
divergence in reference to the numerical proportions between 
the large groups, than when we compare the Alps and QeT' 
many, or Scandinavia and Lapland ; nevertheless, when we 
regard the habitual character of the floras, as of the families, 
genera, and even of the species, the agreement of the Alpine 
and Scandinavian mountain floras is much greater than that 
which exists, or climatal conditions wotdd s^er to exist, be- 
tween them and their corresponding lowlands. This becomes 
clearer when we combine the above tables : 



EXTINCT FL0BA8. 



Before tlie After the 

Chalk. Chalk. 

Flowerless ,81 ,02 

Monocotyledons. ,06 ,18 

Dicotyledons: 

Apetaloos ,12 ,45 

PetaliferoDS ,01 ,40 



JUJHrUlO nX>BAB. 



Germany. Alps. Scand. Lapl. 

,02 ,02 ,08 ,06 
,21 ,16 ,26 ,81 

,08 ,04 ,08 ,09 
,69 ,78 ,68 ,56 



Another peculiarity of a part of the Alpine flora, is the 
remarkably mdefinite condition of the species — a striking un* 
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ceTtainty of form, which Tenders it infinitely difficult, not to 
say imposBible, to define the species ; so that in certain forms 
one author assumes many, another a few species to exist. 
I need merely call attention to the genera, Dn^f Arabii, 
JBReracium, ChnHana, and Salix, The want of definition in 
the forms is the more remarkable here, that the Alpine plants 
are multiplied more by buds than by seeds ; and the propaga- 
tion by buds, as is well known, preserves the character of ~ 
species better than the multiplication by seeds.* If the view 
which I have indicated above, that the plants are not de* 
scended from single pro^;enitors, but from many indiyiduds, 
were correct, it might, indeed, be considered probable that 
species had been gradually produced by certain of the closely 
aUied forms establishing their type by degrees, througn 
propagation by seeds or buds, while other forms were exter- 
minated by them. But if this had been the case, the older 
flora must hare possessed more forms, and those* of greater 
fixedness, than the recent. Under this point of view, the 
production of new forms (varieties) by human agency, would 
be a kind of retrogression to a primitive natural condition. 
This conclusion, however, loses much of its force from the fact 
of the Scandinavian mountain flora, which must be regarded 
as the older, exhibiting a greater uncertainlpjr of the forms ; 
so that one would be rather inclined to seek the causes thereof 
in the great variety of the local conditions. 

Although I believe that we have here fair grounds for con- 
sidering the Alpine flora as more recent than those of Central 
Europe and the Scandinavian mountains, it is by no means 
my intention to assume this as proved. Before we can 
tiUnm to certainty in this matter, we require a quantity of 
elucidations of geological conditions, in which we are at pre- 
sent deficient ; and for the deduction of conclusions respect- 
ing the intimate character of the floras, evidence of the im- 
portance of the numerical proportions exhibited between the 
primary groups of the floras, as well as of their other cha- 
racters, must be obtained by comparison of several, or of a 
large number of floras. Secure acquisitions will only be ob- 
tained by a right earnest co-operation of botanists, geologists, 
and zoologiste. It was my especial object to incite bota- 

(* It is rather the £eu^ that propigatioa hj bads perpetuates varieties, while 
seedlings tend to return to the primitive type. This is seen daily in horticultural 
operaaoDi^-ED.) 



nkits to a thorough atudy (£ the geographical T€gtetab]e 
kiiigdoitts^ the different charaeters of these, aiid the geok^kal 
and physical conditicms under which they aire met with. The 
foregoing statements mukst be regarded as merely tentative 
propositions, destined ta a more minute kkTestigaticm. H^iee 
a £&w more indieations may be added in re£»?^i<ee to this sub- 
jeet. It is well known tluit New HoUand and South Africa 
are remarkablo for a high degree of variety of forms, and 
thus possess great peculimty ; while, on the other hand^ the 
flora of exiaraotropieal South America is devoid both of 
variety and of peculiarity, ap|»Kaimatiiig not a little to the 
floras of Europe and North Amenea. That variety eaano^ 
have arisen mnn migraticm of the plants, for both New 
Hollaud and South Afriea are but httle adapt«d to admit 
this ; the former is entirely surrounded by the ocean, the 
latter bounded by it on three sides, and on the fourth by 
mountains and barren deserts. Neither can the vaiiei^ 
be dmved from the climatal conditions, for these exhibit 
mu^h less variation in the southern hemisphere, on account 
of the greater influence of the oeean. Might not these re- 
markable relations of the three continents of the southern 
hemisphere be best en^lained by historical conditions ? in 
New HoUand and South AMca, the species appear to be less 
definitely fixed; and the families, also, which must be ac- 
counted among the more perfect, here exhibit great devdop- 
ment and bec^e strongly predominant, as the Acacias and 
Myrtaceaa. One more suggestion. Most of the saline plants 
(Halophytes) belong to the least-developed Dicotyledons^ 
namdy, to the apetalous — ^to the group which played a greater 
part in the andant world than it does at present. May n<^ 
this indicate, perhaps, that these plants belong to an older 
vegetable formation, which, from the fact of these plants oc- 
curring upon the sea-coast, would be preserved more readily 
during the revolutions i 

Some persons, perhaps^ may regard these remarks as barren, 
and leading to no obtain resuS». But when we consider 
what paleontoh^ was fi&y years ago, and what it is now, we 
canned give up the hope of making progress in these investiga- 
tions. It is true there are limite to human knowledge, but 
we can only find what these limits are by trial. The naturalist 
must not be finghtened by the' mute Sphyni of nature. He 
must endeavour to compel her to speedi. 
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CHAPTBE IV. 
TKB YomiiAir FLAirrs. 

SoMB eighteen centuries ago, YetniTiiis was not known 
as an acthre Tokano ; its foot and its declivities exhibited 
great ferti]^, the sammit wa& rather fiat ; bat the effect ci 
me was .eiidaat npon the mountain mass, and it was con- 
jeetored tobe a Toleano which had lost its activity, juat as we 
9ii ppesmt draw such conclusions Tespectin^ the extinct 
nmoioea in Auvergue, on the Bhine, cht m the Alban 
Moustflmay and several other places iu Italy. 

During the reign of Nero, a.d. 63, a yery violent earth- 
qmkeshoc^thenmg^bourhoodof Yesuviiis; part of Pompeii 
was destroyed. Herenlaneum sufiered greatl j ; Naples, and 
the oth^ more distant cities, less. But this was only the 
foreniimear of a £ur more violmt revoluticn of nature. 

In tike reign of Titus, a j>. 79, the naturalist Pliny, com- 
maadiug the Boman fleet, lay at Gape Misenum, to the west of 
Naples. One evemng, his sister, the mother of the younger 
Pliny, called his attentuHi to a dLcmd, of extraordinary size 
and of uniiwial aspect, which rose perpendicularly upwards 
like a coimnn, and spread out above into a crown, so that it 
boie resemblanee to a pjne-tree. Pliny immediately caused 
a Bwift-aailing ship to be prepared, and steered in it towards 
VesaviQs, fimi ^nudi, as was soon evident, this cloud, or 
more ec»rectly, this nndEe, originated. The dense showers 
of dndera, the pumice and blo(£s of stone thrown out, soon 
made their appearance, and spread terror over the whole 
vicinity. The naturalist advanced fearlessly towards the 
danger. ^' Fortune &TOurs the bold," was his encouragement 
to lua people. He passed tl^ night in a little riUa at Stabia, 
and slept so peacouU^ that his. breathing could be heard 
without ; he s^t, until he was awakened in the momiag lest 
he should be shut up in the house, for the &Uen cinders had 
almoet blocked up we door. At break of day, which, how- 
eyer, was darker than night from the showers of cinders, he 
went out to obsarve and note down the phenomena. The 
flames and sulphurous yapours, which drove the others away, 
excited him. A doth was spread upon the ground for him to 
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lie upon; but he had scarcely remained a moment on it, 
when, attempting to rise, with the assistance of his two slaves, 
he suddenly fell down dead, probably suffocated. 

In this violent eruption of Vesuvius, the first noticed in 
history, the cities of Pompeii, Herculaneum, and Stabi», were 
destroyed; Pompeii and Stabiae by showers of cinders, 
Hercidaneum by a stream of lava. 

These cities ky buried for 1600 or 1700 years after that 
time, and even their exact position was unknown when 
accident led to their discovery, towards the close of the 
seventeenth and the commencement of the eighteenth century. 
At present, they are in great part laid open — Pompeii in 
particular — ^the ashes having been removed ; we ramble over 
the market-place, through the streets, temples, theatres, and 
private dwellings, as in a city of the present day ; we make 
acquaintance with the arrangements of the homes of the 
ancients, their furniture, their cooking utensils, the ornaments 
of the ladies, the tools and workshops of their artisans, and 
their, in some instances, excellent works of art ; and here we 
obtain, better than in any other place, an immediate con- 
ception of the public and private life of antiquity. 

An acquaintance with the plants known to the Pompeians 
may, perhaps, possess some interest ; and for this, two prin- 
cipal sources present themselves — namely, the pictures and 
other representations of plants found in Pompeii, and other 
buried cities, and the actual remains of plants. Some circum- 
spection is necessary in the use of the first means. Of course, 
many representations of plants are so indistinguishable that 
they cannot be deten^ined, as would also be the case in the 
present day. Even when the plant is distinguishable, it is 
not made out that it occurred in Pompeii ; for the vegetation 
of foreign lands was frequently depicted. Thus we often find 
the Nile scenery represented — ^marshy regions, with the lotus 
and the E^Tptian bean (JVehimbium), the hippopotamus, the 
crocodile, the ichneumon and ducks, with the date-palm upon 
the shores ; for example, in the lower compartment of the cele- 
brated Mosaic, which is supposed to represent Alexander and 
Darius. The representations are frequently fancy-pictures ; 
for instance, a laurel-tree, out of which grows a date-palm — 
nay, even springs from it as a root-sucker — a physiological 
impossibility ; perhaps, as Tenore thinjks, this indicates the 
strange custom which the ancients had of placing pluits, the 
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most diverse from each otber, bo dose together that they 
looked M if thej were all one. 

Among the trees which especially contribute to give ch^ 
racter to the landscape in Italy, are the stone-pine and the 
cypress. Both occorred with the ancients, of which the 
authors and the pictures in Pompeii bear testimony, for re- 
presentations of the pine-cones haye been many tunes met 
with. In like maimer carbonized seeds of the stone-pine have 
been found in Herculaneum. The cypress is veiy finequently 
found in the landscapes which decorate the walls of the 
chambers in Pompeii, and sometimes in combination with 
the stone-pine. A third conifer peculiar to the countries of 
the Mediterranean, the Aleppo pine, is also met with in 
Pompeii. 

The oleander, which now ornaments the banks of the 
rivers, and the ivy, which clothes walls and trunks of trees, 
are both represented in Pompeii. 

On the other hand, there are two plants which at present 
play an important part in the landscape, but did not grow 
m Italy in ancient times. The aloe, as it is called (more cor- 
rectly, the agave), which has become such a favourite virith 
landscape painters, on account of its large, fleshy leaves, and 
tall canoelabrum-like flowering stem, and which occurs around 
the Mediterranean, both cultiyated and run vrMd, was derived 
&om America, and therefore could not be known to the Pom- 
peians. The Indian fig, belonging to the cactus group, re- 
markable for its peculiar aspect, especially through the flat- 
tened leaf-like shoots, a plant which occurs now as universally 
as the aloe in the countries of the Mediterranean, and is in 
like manner found in a wild state, also came from America. 
And there is just as little trace, in Pompeii, of a representa- 
tion of this very peculiar plant, as of the aloe. 

It is doubtful whether isolated trees of the date-palm, virith- 
out ripe fruit, occurred in Italy of old, as they do at present. 
We, mdeed, frequently see them represented in Pompeii, 
but generally in combination with Egyptian objects, or used 
in a symbolical signification. But the dwarf-palm imdoubt- 
edly played the same part then as now, since Theophrastus 
reports that it was very general in Sicily ; this is the case at 
present, while it is only sparingly met with in the Bay of 
Naples. 
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Turning our attention to the cultivated plants, we find that 
most travellers who visit Pompeii first make acquaintance 
there with the cultivation of cotix)n. Close upon the ruins of 
Pompeii occur cotton-fields, and the northern limit of the 
cotton-plant in Italy lies there. We find no trace of this 
important dothing plant in the memorials of antiquity ; we 
know from other sources, that it was only known to the 
ancients as an Indian, and, according to the later authors, also 
as an Egyptian plant, and the Arabs first difbsed it through 
the Mediterranean countries. 

Another vegetable which at present is indirectly import- 
ant for clothing in Italy, namely, for the food of the silk- 
worm, is the white mulberry. This also was unknown to the 
Pompeians. In their time, silk was' a foreign article of 
luxury, regarded as of the highest value. The cultivation 
of silk and the mulberry came first into Europe in the sixth 
century. 

Wheat was the prevailing grain with the ancient Bomans ; 
barley was also general ; but they were without the more 
northern kinds of com, oats and rye. Charred wheat and 
barley grains are found in Pompeii. There exists upon a wall 
a fine painting of a quail picking the grains out of a spike of 
barley. A side-piece to this represents a quail peeing at 
a spike of millet (Panicwn italicum), which, therefore, was in 
like manner known at that time. 

On the other hand, we miss drawings of the maize, a grain 
of such distinctly marked form ; but we know that we owe 
this to America. At the present time it is cultivated in the 
vicinity of Pompeii. 

Neither do we meet with rice ; it was then confined to the 
Eai^ Indies. It is not cultivated even now near Pompeii, 
but to a great extent in other parts of Italy. It is doubtful 
whether the "durra" (Sorghum) was known to the ancients, 
or was first brought into Europe by the Arabs ; the Pompeian 
pictures give no information on this head. 

Among the leguminous fruits, we meet with the broad 
beans in a charred condition, perfectly resembling those of 
the present time. 

In paintings representing culinary articles, we find repre- 
sented a bundle of asparagus, whidi, however, is probably the 
wild, eaten then as it is now ; for it does not appear that the 
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andeats were acquainted with cultivated asparagus. In other 
pietuFes c^coHnarj subjects, occur oniona, radishes, tumipa, 
and a kind of small gourd. Among the culinary Tegetables un- 
known to the ancients, were the Pond d'oro (I^eotper tieu m 
e9eulmkm)y which have since been introduced £rom America. 
Thedke appears to have played the same important part in 
the time or the Pompeians as it does at present ; the writers 
also testify to this. Olive-branches are frequently found re- 
presented, and a glass has been dug up ia Pompeii containing 
preserved olives, which agreed perfectly with those of to-day, 
and still retained their flavour when first dug up. 

The fruits which are most eaten at the present time 
are grapes and figs ; and these are what we find most fre- 
quently depicted in the many fruit-pieces which occur on the 
walls in Pompeii. T^e vine also played an important part, 
from being dedicated to Bacchus, and we meet with it in many 
pictm^ in connexion with the worship of this deity. 

Pruit and animal pieces also frequently present pears, 
apples, cherries, almonds, plums, peaches, pomegranates, and 
medlars. 

Some have thought that they found the pine-apple repre- 
sented in Pompeii ; if this were true, it would be very remark- 
able, since this fruit is regarded as American. But the object 
which has been taken for a pine-apple, and which is placed 
upon a dish, is what Tenore undoubtedly more correctly 
supposed, namely, the terminal bud of a young dwarf-palm, 
which is also eaten in Sicily at the present day. 

A much more important deficiency among cultivated plants 
is that of the common and Seville oranges, the lemon, and 
the citron. It is made out beyond doubt that some of these 
were known in the time of Puny ; he states that attempts 
had been made in vain to introduce the Medic apple (the 
citron) into Europe. The ciilture of this in Italy commenced 
in the third century; the lemon and the Seville orange came 
later into Europe — ^probably through the Arabs ; while the 
common orange, which is derived from China, and was 
brought by the Portuguese to Europe, was the last. 

We see, therefore, that the vegetable kingdom, and espe- 
cially the cultivated plants, have undergone several modifica- 
tions since the time when Pompeii flourished ; and that while 
the ancient Pompeians were so much better off than the 

n2 
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modems in regard to the enjoyments of life, in parfciculaar the 
pleasures of art, they nevertheless were without certain im- 
portaut plants, which extended geographical knowledge and 
expanded commerce have procured for their successors. The 
most important among the newly-introduced products are : 
rice, maize, cotton, silk, and the orange tribe. So that in 
those days Italy was not 

The land where the lemon-tree blows, 
And in darker leaves bowered the gold orange glows. 
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CHAPTER V. 

BAIN. 

Wjlixr poured into an open vesael ifi found to diminiBk in 
quantity ia the conrse of a certain time, and after longer 
period, to have disappeared altogether ; we then say that the 
water has eyaporated, knowing very well that it has only 
changed its form, and has ascended into the air as vapour. 
Evaporation is favoured by heat ; warm water ia a saucer 
becomes diminished more quickly than cold ; the little pud- 
dles on a road dry up much more rapidly on a warm summer's 
day than on a cold day in winter. 

But the ascending watery vapour is not always visible ; 
whether it be so or not depends upon the difference that 
exists between the temperatures of the evaporating body and 
the surrounding air. If a saucer of warm water is brought 
into a cold or only moderately warm room, the vapours 
become visible ; but we do not see them when the air of the 
chamber is heated to the same degree of temperature as the 
water. In frosty weather, the evaporation from human 
beings and auimala becomes visible ; m warm weather it is 
not so, although in this case it is more considerable. When 
the lower stratum of the atmosphere becomes cooled doven 
in the eyening after a warm day of summer, the lakes and 
fields become covered with a steamy mist, that is to say, we 
see the ascending watery vapours, which are invisible during 
the day notwithstanding the greater evaporation. When 
the air over the sea is colder than the water, a sea-fog is 
produced. 

When the watery vapours floating in the atmosphere are 
visible, we call them mist or clouds. All the difference 
between these two kinds of accumulation of vapour, depends 
upon their elevation above the earth's surface. In warm 
summer days, the morning mist frequently rises to a height, 
and becomes a cloud ; and the mass of vapour upon a moun- 
tain, which from the valley looks like a cloud, is found on 
entering into it to be exactly like a mist. But when neither 
cloud nor mist are to be distinguished, even in the clearest 
weather, watery vapour exists in the atmosphere, as can 
I'eadily be proved by causing it to cool down. When cold 
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water is poured into a bottle on a warm day, this becomes 
dulled, that is to say, yapours are precipitated upon the out- 
side of it, and these may even amoimt to drops ; these 
vapours can clearly have been derived from nowhere else 
than the atmosphere, and ikas they demonstrate that the air 
contams vapours, even when they are invisible. The same 
explanation applies to dew, which is simply the watery vapour 
which becomes visible through the nocturnal coolii^ of the 
lower strata of the atmosphere, and of the plants ch* otiher 
objects which exist in them. The conversion of the vapour 
into the form of drops, is caused by coolings just in the same 
way. When strata of air of different temperatures are 
mingled, or come in contact, the vapours of the warm 
stra^im change into drops, and £all to the earth as ram. 

The surface of the earth vdth its plants and animals, on the 
one hand, and the atmosphere on the other, form a kind of 
distillation apparatus. Watery vapours rise unceasingly from 
oceans, lakes, rivers, morasses, plants, and animals ; they 
accumulate into clouds in the air, subsequently become 
transformed into drops, and descend again to the sur&ce of 
the earth as rain. On dry land the water penetrates into 
the earth, and comes to light a^ain in springs, which collect 
into running streams ; these give off vapour to a certain ex- 
tent, and empty themselves into the ocean, whence the water 
is again evaporated ; besides this, water is taken up by plants 
and animals, which likewise give off watery vapours to the 
atmosphere. In this way a continual circulation of water is 
kept up between the earth's sur&ce and the atmoBphere. 

The amount of rain at any given place is calculated by 
means of a rain-guage. This is an open vessel of known dia- 
meter, exposed to the air so as to catch the rain-water ; after 
every time it rains, the quantity which has fallen is noted, 
and these single quantities are added together to give the 
monthly and yearly amount of rain ; a mean quantiiy is cal- 
culated from the measurements of several years. The quan- 
tity of rain is most simply given in vertical height ; that is, 
by indicating the depth of water which would lie upon the 
ground at the end of the year or month, did not the rain- 
water evaporate or sink into the earth. The annual quantity 
of rain in Copenhagen, as stated in this way, amounts to 
about twenty-two inches. 



BAIH. 88 

^ould we aak what natural Gircumstanoes exert especial 
influeikoe orer the quantity of rain, and^in consequence upon 
the dittribwtUm of ram over the variouB parts of the earth's 
suz&ee, eicperienoe tells us, in the first place, that under 
otheorwise equal circumstances, it rains more near the sea 
thaaat a distance fixon it. The causes oi this are readily per* 
ceired: in the first place, the sea sends up more watery 
Tapoor tiian the land ; and in the second place, there is a 
greater alternation of temperature between the land and the 
sea, and, consequently, more frequent changes of the wind, 
tiian is the case between two portions of a continent where 
there are plains. Thus it rains more iqK)n tibe British Islands, 
in Holland and cm the north-west coast of France, than in 
Denmark or the north GhBrman plains ; and again, more here 
than upon the plains of Poland or Prussia. 

Another principal cause of the increased quantity of rain 
lies in the inequalities of the earth's sur&Mse. Mountains 
increase t^ amount of rain ; it increases in proportion as 
we apj^oach towards them, and the higher and steeper they 
are. The reason is obvious here also : the strata of air over 
the mountains are colder than those over the plains, and a 
constant reaction takes place between these dinerent strata. 
SometimeB the warm air of the plain rises up the sides of the 
mountains or through the valleys, sometimes the masses of 
cold air £k)w down from the mountains into the plains ; these 
strata, possessing differ^it temperatures, meet abov;e and 
below ; cooling is thus caused, and the vapours are preci{)i- 
tated as rain. When we inquire into the amoiints of rain 
upon the great plain which is bounded on the north bv the 
A^ and toward the south by the Apennines, we find that 
tiiey increase towards the Alps. Southward of the Po, the 
annual amount of rain amounts on an average to twenty-six 
niches ; northward of the river, to thirty-eight inches ; imme- 
diately at the foot of the Alps, to wsjdbv inches. There are 
particular places in the southern part of the plain where the 
quantify of rain amounts only to twenty-one mches, and iso- 
lated points in the Alps where it amounts to a hundred inches. 
We meet with similar conditions when we follow the Ehine 
crilie£hone upwards, or when we compare the quantities of 
rain in Hie mountains of Germany and Prance with those 
presented by the plains. 
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The influence of mountain-chains in the increase of rain is 
greater than that of the ocean ; where, however, a range sinks 
down precipitously towards the sea, the increase of the rain 
is especially strikmg. The west and east sides of Scandinavia 
exhibit an example of this kind. The city of Bergen, the 
rains of which have become proverbial, has an annual amount 
of eighty-two inches ; in Stockholm the quantity is only 
twentj^-one, in Upsala eighteen inches. The moimtains on the 
west side of England have almost twice as much rain as the 
more level east side ; in the former the amount of rain in par- 
ticular spots reaches above sixty inches, while in the latter it 
falls in certain places to seventeen or eighteen inches. The 
quantity of rain on the south side of the northern Apennines, 
which extend dose down to the Mediterranean, is very consi- 
derable, and in particular places rises to a hundred inches. 

The relation of the various winds to the rain is just as 
simply and readily explained. In Denmark, and generally 
speakmg in most parts of Northern Europe, the west and 
south-west winds bring the rain, particularly when they 
alternate with north and east winds. These winds come 
from the ocean, which gives abundance of vapour, or from 
warmer countries where the evaporation is more considerable. 
When these currents of air, loaded with vapours, come in 
contact with the cold winds of the east and north, the vapour 
is converted into rain. In Copenhagen it rarely rains with 
any other wind than west or south-west ; when the reverse 
occurs, it is soon after a change of the wind, and then we 
have a rigfit to suppose that the vapours precipitated by the 
north or east winds, having been previously carried over by 
currents of air from the west and soutn, are afberwards 
brought back. When the east or the north wind has blown 
for a longer time, it does not rain until a change of wind 
occurs. In Prussia the north wind sometimes brings rain, 
since this comes from the Baltic ; the south wind less fre- 
quently, because it comes from the dry continent. In North 
America the east wind is the principal source of rain ; it 
comes from the Atlantic Ocean. 

In order to comprehend the conditions of the rain of a 
country or any given place, it does not suffice to know how 
much rain &lls annually ; we must also know how this quan- 
tity is distributed through the seasons. It of course makes 
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a ^reat difference whether the same quantity of rain is dis- 
tnbated pretty equally through the seasons, or is accumulated 
into one season — the rotny season^ in contrast to the remainder 
of the year, the dry season. 

The fi«^uency of the repetition of the rain is another im- 
portant pomt in the examination of the condition of the rains 
of a region ; for it makes a great difference in the climate 
whether the same amount of rain Mis in many small showers 
or a ifew great rain-storms. The twenty-fire inches of rain 
of Dublin are distributed over 208 rainy days, the twenty-two 
inches of Copenhagen over 184 rainy days. 

It might be interesting to know the distribution of rain 
upon the surface of the whole globe, and to obtain a r4swn4 
of these conditions by a general rain-map ; but the materials 
for this are too few and too much scattered. We shall there- 
fore confine ourselves here to a part of the earth's surface — 
namely, A&ica and Europe, from the equator to 60° N. L. 
In this space we meet with the following four zones, differ- 
ing from each other in the conditions of their rains : 

1. The Zone of the Summer Bains, from the equator to the 
15° N. L. — Here, as almost everywhere in the countries 
within the tropics, the rain is limited to a particular season, 
and this at the time duriog which the sun stands over the 
northern hemisphere, and we, consequently, have summer. 
The amount of rain under these circumstances is very large, 
and, generally speaking, much more considerable than in the 
temperate zones. The rivers become swollen, overflow, and 
flood large tracts of country ; the lakes become greatly en- 
larged, of which Lake Tschad, in the interior of Africa, 
affords an example. The rain-storms are much more violent 
than in the temperate climates.* The regularity of the rain 
is not confined solely to the annual distribution; it exists 
even in reference to the daily course. In the morning the 
air is clear ; afber a time the clouds begin to collect, and 
about ten or eleven o'clock it begins to rain. The rain 
continues through the afternoon ; at sunset the atmosphere 
is again serene, and remains so through the night. Tnis is 
repeated almost daily in the rainy season, with such regu- 

* CaTenne, in Soath America, has given an instance of as much rain foiling in 
half a i»j as, on the average, falls in naif a year in Copenhagen. 
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laniy, that ia arranging parties of pleasure, peo^de settle 
whether they are to ^ l^fore or after the rain. 

The rainy season does not occur simultaneously in the 
whole of the hot zone, but foUows the sun as he recedes 
towards the north, so that it happens earlier at the equator 
than at a distance from it. The limit of this zone can be 
traoed from west to east, from Senegal to Nubia; it lies 
between the 16° and 17° N. L. 

2. The Bamless Zone, the DeseH Zone, between 15° and 80° 
N. L. (N. Africa). — This is without rain the whole year, or 
only displays accidental rain-storms extremely rarely. Bain 
is one of the greatest rarities in Upper Egypt, Nubia, and 
Dongola. According to Pocock, it oocTured only twice in 
^ht years. The same is true, according to Euppell, of 
Cordomn and the north of Sennaar; in like manner of 
Pezzan, between Bomou and the Mediterranean, where, ac- 
cording to Penham and Clapperton, fiye or six years may 
pass by wii^out rain, as is also the case on the Deseart of 
Sahara. Thus, this sone well deserves the name of the 
rainless, 

3. The Zone of the Winter BamSy North Africa and the 
South of Europe, between 30° and 45° N. L.— The amount of 
rain in this zone increases towards the north ; it is yery small 
in Lower Egypt, small in the Barka plateau, and more or less 
so throughout the North African coast ; towards the north, 
in Italy it increases considerably, and becomes especially 
large on the south side of the Northern Apennines. It is 
high in Portugal, but only low on the plateau of Spain, aa on 
elevated plains generally. 

The rams of this zone are either wholly restricted to the 
winter, as is the case in North Africa and me Canary TslandB, 
or they also fall, but ve^ sparingly, during the summer, as 
occurs in the South of Europe ; but as we advance towards 
the north, the summer rains become more frequent, and the 
transition in this respect is gradual. Thus, the proportion of 
the summer rain to the whole annual amount in Sicily is only 
36, in Eome 11, in Morence 14, out of 100. 

4. The Zone of the Constant Bams, that is, of rains (includ- 
ing snow) in all seasons. — Ordinarily, the quantities of rain 
of the seasons do not deviate considerably from one another, 
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yet 'tiie sunimer and autumn rains are more abtindant than 
those of the wint^ and spiing. In the neighbourhood of the 
Atlantic Ocean, the autumn brings most ram ; in the interior 
of tiie Ooatinent, the summer. 

The distribution o£ rains here described is founded upon 
obserfatioD, and therefore must be regarded as a fact, 
while the explanation of their conditions remains more or 
less uncertain. 

The conditions of rains which are met with within the 
tropics, namely, the separation into a dry and a rainy season, 
are explained by Humboldt — apparently happily — in the 
following way : When the sun stands over the southern 
hemkphere (». e., when we have winter), there exists a great 
diffepNioe of temperature between the torrid and the northern 
teanperate zone, Detween AMca up to some 20^ on the one 
side, and North Africa, and Europe on the other. This 
diflferenee of temperature causes a strong influx of colder air 
towards the equ^Knr, and in the same manner as an influx of 
tiiis kind takes place from the ocean on to a Wrongly heated 
continent, <h*, on a small scale, when the door is opened of a 
room, where the air is at a higher temperature than without ; 
the cold^ air thus flowing in becomes warmed, and rises 
upwards in the torrid zone ; and so long as that condition 
lasts, so long as the influx and ascent are not interfered 
with, the Yi^uTs in the air cannot fJEkil as rain in the torrid 
zone itself. But when the sun stands over our hemisphere 
{i. e., when we have summer), the air also becomes warmed 
over the temperate zone, and then there is not so great a dis- 
tinction between the two zones; the influx decreases, and 
becomes, at the same time, less regular ; calms and variable 
winds ensue — and then the vapours find the conditions in 
which they are precipitated as rain. And since the evapora- 
tion is very powerfti in the torrid zone, so the amount of 
vapour is large, and consequently that of the rain. 

The considerable amounts of vapour which ascend into the 
higher strata of the atmosphere, flow towards the north, to 
restore equilibriiun; they cannot reach the lower strata of 
air in those parts of the temperature adjacent to the torrid 
zone, in which the influx takes place ; this occurs in a higher 
latitude. Consequently, we find next to the zone of the 
ascending vapours, a zone of ipflin^ ; and to the north of this, 
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a zone where the yapours fall down upon the surface of the 
earfch. But these zones change with the sun, just like the 
zone of the sununer rains. 

When the sun stands above the southern hemisphere 
(when we have winter), and the rainy season prevails to the 
south of the equator, there is in the northern hemisphere, 
about to the 15^ N. L., a strong elevation of temperature and 
ascent of vapours, and no rain ; between 15*^ — 30°, a power- 
ful current toward the equator (prevailing north and north- 
east winds), and in like maimer no rain ; but beyond 83^ north 
the vapours fall, and thus the North of A&ica and South 
Europe obtain their winter rains.* 

During the summer, on the other hand, when the sun is 
over the northern hemisphere, the rainy season occurs be- 
tween the equator and 16° N. L. ; the vapours rise between 
16° — 30° (worn the Desert but little, but so much the more 
from the Atlantic Ocean) ; the zone of influx is changed to 
80° — 46°, whence the north wind becomes prevalent over the 
Mediterranean aad the countries surrounding it; and the 
rain does not fall until beyond 45° in Northern Europe. 

We compared the evaporation and the rains with distil- 
lation. We have here a distillation on a vast scale ; the re- 
tort from which the vapours arise lies in Africa, the receiver 
into which they flow is Europe ; but the apparatus is moved 
about, so that the retort lies in winter in South Africa^ the 
receiver in South Europe (probably also in North Europe) ; 
while in summer the retort is in North Africa, and the re- 
ceiver in North Europe. 

* See Von Bach's Phjsical Description of the Canary Islands. 
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CHAPTER VI. 

THE ITALIAN HALABIA. 

Thx climste of the beautiful land which, in the words of 
ihe poet, is embraced by the sea and the Alps, and parted by 
the Apennines^ the pure, dear air, the mild winter, the warm 
and yet not scorching summer, the steady weather, make so 
strong an impression upon us, whether our knowledge of 
them be derived from our own ex^rience or the report of 
others, that we often forget that this very climate, deservedly 
80 highly praised, brings death and destruction to mankind 
in certain places, at particular periods of the year. As the 
great cities and the most frequented roads are generally far 
removed from such r^ons, a wrong idea is frequently con- 
ceived of the extent of the public calamities resulting from 
the malaria^ as it is called, and one is sometimes tempted to 
i^egsrd as local that which is actually widely spread, thereby be- 
<)oining very liable to fall into error in judging of the causes of 
the malaria. This is especially true, not unfrequently, of the 
opinions which have been formed respecting the Soman Cam- 
pagna, where the unhealthy air, or narratives relating to it, 
mil within the sphere of experience of almost every traveller, 
while most of the other unhealthv regions remain unknown, 
or are only hastily traversed at a healthy season of the year. 

A description of the geographical dismbution of the mala- 
ria, of the places and times of its occurrence, will doubtless 
best lead to a knowledge of its nature and causes. 

Krst of aU, in reference to the distribution, it must be 
mentioned that the imhealthy air is naturally met with prin- 
cipally upon the coasts. But a closer examination shows that 
the vidnrbjT of the sea is neither an exclusive condition of 
the unhealthy atmosphere, nor always produces it ; for we 
find both that unhealthy air extends, in not a few places, from 
the coasts into the plams and vallevs of the inland regions, 
and indeed occurs m parts altogether unconnected with the 
malaria of the coast-regions ; and, on the other hand, that 
not a few regions of the sea-coast are protected from this ill. 

Thus, the Genoese coast, from Nice to the gulf of Spezia, 
where tihe Apennines extend to the sea, is free from the 
malaria ; but southwards, as far as Leghorn, where the moun- 
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tam-cliain is indeed steep, but where a flat, marslijr tract of 
coast intervenes between it and the sea, the malana occurs. 
Near Leghorn, and on the rows of hills lying to the south of 
it, the air is again healthy, but these are succeeded by the 
extensive Tuscan and Eoman Maremfne, abundantly notc^ous 
for their baneful atmosphere, and this zone passes immedi- 
ately into the no less notorious Pontine Marshes. Somewluit 
further to the south, by the bay of Gaeta, where the moun- 
tains come close down to the sea, the air agaia becomes 
healthy ; the succeeding tract of coast as far as the gulf of 
Baia is unhealthy, even as far as the grotto of Posilippo, near 
the bay of Naples. All the neighbourhood of the bay of 
Naples, on the contrary, is healthy. In the southern 
part of the gulf of Salerno we again come upon the noxious 
atmosphere, on the extensive coast-plains of the ruins of 
Paestum ; while a great portion of the Calabnan coast, where 
the mountains lie upon the sea, is healthy again ; though we 
meet with the malana once more in the environs of the gulf 
of Bufemia. Pollowing the coast of the Adriatic sea, we can 
find similar alternations, only here the greatest portion of the 
coast is unhealthy ; among the exceptions, Monte Gtergano is 
especially noticed, rising as a steep, isolated promontory out 
of the sea. Sicily exhibits similar conditions. 

Consequently, we may fairly conclude that the malaria ap- 
pears principally in places where a flat tract of coast lies 
between the sea and the mountains. But this is not univer- 
sally the case ; the bay of Naples and the environs of Leg- 
horn afford us examples of the contrary. 

It has been remarked above, that the malaria passes, in 
certain places, from the coast into the plains and valleys. 
With regard to the plains, it is seen that this is the case in a 
high degree, and to a considerable extent, with the perfectlv 
flat plaiu of Puglia ; also with the Boman Campagna, which 
has an undulating surface ; with the plain of irsBstum, that 
of Catania, southward of Etna, &c. In regard to the valleys, 
the Cesina and Ombrone valleys iq Tuscany, and the Biano 
valley in Calabria, may be expressly named. 

Ooservation of the circumstance that the malaria makes its 
appearance principally upon level coasts, low plaros, and deep 
vaUeys, leads us to regard the altitude as an important factor 
in the investigation of the conditions which produce the 
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mabna. The influence of itifi jb extremely striking. In the 
moiintainrridge which runs parallel with the Pontine Marshes, 
where the air is infected, the malaria is not met with ; whence 
a number of towns are seen here, while these are wanting 
in the plain. Befbge is taken in the Alban and Sabine 
mountains, during the wannest summer months, from the 
fevers of I^ome. Above, on the Circeian promontory, the air 
is healthy ; so it is, also, by the ruins of Theodoric s Palace, 
near Terracina ; while it is noxious to the foot of each of 
these mountains. At Ciyita Yecchia the air is unhealthy ; 
on the more eleyated Tolfft it is good. Lago di Bi^sena lu» 
the malaria ; Montefiascone, on a neighbouring hill, has it 
not. Sometimes, however, espedaUy in the Tuscan Mdremme, 
the malaria ascends higher up, and it is even met with on the 
banks of the Lago di Perugia, 800 feet above the sea ; it 
formerly occurred at the same height in the Yal di Chiani, 
namely, before the river obtained an outlet. The most ele- 
vated place for the malaria known to me in Italy, is the 
moujitain-lake, Lago Eudno, 2000 feet above the sea — ^a lake 
without an outlet (since Nero's Canal, which formed an outlet 
for the water iato the river Liri, is choked up), consequently 
sometimes ova^owing its banks, which, after the water has 
retreated, emit noxious vapours. 

Looking next at the character of the soil, it is evident that 
the malaria occurs principally near morasses and stagnant 
lakes, and on rivers which have not a suflBicient fall, or are 
prevented by dunes from running out into the sea. Thus we 
find it in the Pontine Marshes, the marshes near Yiareggio, 
the morasses of Lentini southward of Etna, the Lagunes near 
Yeniee and Comacchio, the lowest part of the course of the 
Po where it divides into a number of branches ; the rice- 
fields, with their stagnant water, in the valley of the Po ; the 
morasses of Mantua, and the northern part of Lake Como, 
where the river Adda runs out. On the other hand, it cannot 
be denied that ihere are many regions where neither morasses 
nor other stagnant waters of any importance exist, and where, 
nevertheless, the malaria is very prevalent ; we may name the 
Soman Campagna and the plam of Paestum, where, indeed, a 
good deal of water accumulates in. winter, which, in parts, 
cannot readily run off, but they are dry during the ramless 
summer ; and this is still more true of the plam of Puglia, 
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which is completely dried up in summer, and is exfcramelj 
deficient in springs and water, whence it was called by Horace 
'' iitictdoaay 

Coming to the question of the seasons, we find that the 
malaria prevails only in the wannest summer months. The 
period is longer or shorter according as the malaria of ilie 
region is stronger or weaker. June, July, August, and Sep- 
tember are generally the most dangerous months. Since, 
therefore, in Italy, southward of the Apennines, these months 
are either rainless or have but little wet except in September, 
in which the rainy season commences, the malaria pnncipaUy 
presents itself in the dry season, and ceases with the rainy 
season ; yet it appears rather to increase just after the com- 
mencement of the rainy season, before the air has become 
cooled down. 

The time of day must be considered as weU as the season. 
It is universally recognised that the night is the most dan- 
gerous time ; so that going out into the open air, or, more 
particularly, sleeping in it, is pretty certam to bring on an 
attack of the fever. The critim epochs are properly when 
dew is falling, therefore, at sunset and sunrise. It is, conse- 
quently, considered safest to remain within doors at these 
times, while it is regarded as less hazardous to be in the 
open air in the evening after sunset. 

We will now proceed to the difficult and still imperfectly 
understood question of the causes of the malaria. 

There are some who think that the cause of this evil is to 
be sought solely in the alternations of temperature, and in 
the colds caught thereby; and that when these are avoided by 
use of woollen clothes next the skin, and other means, the 
fever and the subseq^uent affections arising out of it, may 
be avoided. This opmion could scarcely merit acceptance. 
There are many regions where the alternations of tempe- 
rature are greater than they are in those infested by the ma- 
laria. It IS well known that the diurnal warming and noc- 
turnal cooling are greater, the alternation of temperatore, 
therefore, more considerable, in the interior of counmes tiian 
on the coasts, as also that the sea-breezes prevailing here li^ 
day contribute to equalize the temperature. But the ma-, 
lana occurs especially on these very coasts. Stress is kid 
generally upon the considerable alternations of temperature 
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to ividch Some and the Boman Campagna are exposed. It 
is true that they aane greater here upon the extensile plaina 
than immediatelj upon the sea^ but thej are smaller thui 
in Tumi, Milan, and Bologna, on the great plain of Lom- 
bardj, smaller than at Florence, in the broad, enclosed vallej 
of the Amo, and jet all these places are healthy. That the 
danger can be kept at a distance hj protecting oneself from 
catching cold, onl^ shows that the body may have a different 
degree of suseeptibilil^ to the influence of the malaria. The 
monks of the oiders which wear wooUen garments, suffer like 
others from the malaria. 

Others seek the cause in the volcanic character of the mnl. 
They imagine that gases of various kinds rise out of the earth, 
and infest the atmosphere; these may be carbonic acid, 
sulphuretted hydrogen, or other kinds of gases. But well- 
grounded objections can be opposed to this view, which has 
many supporters. It is true that the earth is Yolcanic at Puz- 
zuoli, in the Boman Campi^ina, and in the Tuscan and Boman 
Maremme. It is likewise certain that gases injurioiis to hu- 
man beings are emitted in not a few places, though these are 
of limited extent, within these regions ; thus in the Tuscan 
Maremme, near Volterra {le Moje di VoUerra)^ near the 
Id^oni di Monte CerboH, as they are called, where boraeic 
acid is emitted from the ground, in combination with sul- 
phuretted hydrogen, in many parts of the Campagna, &^. 
But, on the other hand, it is just as certain, that m many of 
the unhealthy coast tracts, and especially upon the great 
Puglian plain, not the slightest trace of volcanic phenomena 
or emissions of gas exist. Moreover, the air is h^thv upon 
Vesuvius and Etoa, which are active volcanoes, on Ischia and 
the Euganean hills, and other places, where the volcanic 
character still shows itself in warm springs and emissions of 
vapours and gases. 

In that portion of the valley of the Tiber which runs 
parallel with the Apennines, the soil is volcanic on the 
western, calcareous on the eastern side, but the air is noxious 
on both sides. K the malaria were produced by emissions of 
poisonous air, animals also must be exposed to its injurious 
effects ; we know that a very small quantity of sulphuretted 
hydrogen will kill a dog. But we find in the unhealthy 
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legiouB wild swine and bufyoes, also sheep and goats, homed 
cattle, and horses. It is true, the tame animals are gene- 
rally driven to more elevated regions during the unhealthj 
season, as from Puglia and the Boman Campagna ; but this 
is done because the herbage becomes dried up there, and not 
because the atmosphere is hurtful to the animals ; in many 
phices there is no such change. Pioally, it is not evident 
why the unhealthy air should be connected with a partica* 
lar season of the year, if it were caused by subt^ranean 
emissions. 

A third and at the same time the oldest opinion is, that the 
unhealthy atmosphere arises from the deean^odUcm ofmiimal 
and vegetable stdfsiancea, which occurs when a considerable 
t^nperature acts upon stagnant or slowly-flowing water. It 
appears that this assumption is capable ca affording an explar 
nation of most of the phenomena. The Fcmtii^ marshes 
abound in water; the marshes near Yiareggio, the Lentinian 
nK)rasse8^ the country round the outlet of the Ombrone and 
Cesina, the lagunes of the Adriatic Sea, the embouchure of the 
Po, the Mantuan morasses, and the rice-flelds in the valley of 
the Po, all offer examples of unhealthy atmosphere. The places 
of greater elevation, where the malaria shows itself, have like- 
wise stagnant water ; as the lakes of Perugia, of Bolsena, and 
!Fucino. It is an old experience, that the noxious air arises on 
the coasts in those places particularly where the fresh aod 
salt waters become intermingled, which is the case when the 
rivers or lakes have but a slight fall, so that the sea pene- 
trates in at high water. It is also readily perceived, that the 
ftTn'mnla and plants of the &esh water are Imble to destructian 
by sea-water, and, vice eersd^ the marine animals and plants by 
fresh water ; and that in this way a quantity of decaying organic 
matter becomes accumulated. The ben^dal influence exhi- 
bited by drainage, and other measures preventing this mixtmce 
of :&esh and salt-water, of which we shall speak presently, 
affords an argument in &.vour of this view. It is further 
supported by &e circumstance that tihie unhealthy atmosphere 
is connected with that season in which a high temperature 
fiivours decomposition. 

At the same time it cannot be denied that several pheno- 
mena are scarcely to be explained by the cause in question ; 
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amoiig o^ierB, the fact of the malana presenting itsdf in the 
Soman Campagna, and espedallj the great Pug^ian plain, 
which are dry during the summer. Explanation of this hy 
the aid of eurrents of air hringing the n]^laria of the Pontine 
marshes into the Campagna, and that of the Adriatic coasts 
to Tu^tL, will hardly solve the problem ; for under this point 
of Tiew, the same should be the case in several regions ; for 
example, in the large, fertile, densdy-populated plain about 
Napl^ which likewise has the malaria in its neighbouiiiood. 
It will be better explained in the following way: that in 
these plains the mxxious vapours do not rise untu the pools 
of wat^* are quite dried up, and the heat oomes to act upon 
the organic bodies which lie at the bottom of them. It 
is asoertained by experienoe, that noxious air is produced 
in warm regions by artificially drying up the lakes. That 
the effects of the malaria increase afber the first rains have 
fiiUan, is a oonfirmation of this explanation, since the oiganic 
bodies beocnoe mote liaUe to decomposition when they are 
softeaed by the rain. 

However, I by no means intend to assert that the last- 
mentioned cause is the only one ; for from what has already 
been stated, it is not improbable that sulphuretted hydrogen 
does pl^ an important part in many places (for example, 
about V olterra) ; but at all events, the decay of organic 
matters seems to be the most general cause. 

Nevartheless, by saying that decaying organic matters 
di&se unhealthy vapours in the atmosphere, and calling 
them ndasfasKia, we get no complete or dear conception of 
the matt^. Hitherto it has been vainly sought to lay hands 
upon these miasmata, as they are called. The distinguished 
Italian naturalist, Brocchi, had the courage to remain tor four 
ni^ts, in the month of S^tember, near the church of St. 
Jjorenzo Juori le mura, outside Eome, one of the most un- 
healthy places, which is forsaken at this season by the priests, 
while the country people living around are accustomed to go 
in at niij^t to the public squares of Eome, to avoid the 
malana in their dwelli^s. Brocchi collected tiie dew, by 
placing ice iu glasses so as to cool down the air. In this 
way he obtained two pounds of water ; but chemical analysis 
gave him no extraoroioary results. A young, strong man, 
whom he had taken with ^™ was seized with violent fever 

E 2 
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the first night, and after the experiment was completed, 
he himself, as he says, became abundantly aware what a foe 
the fever is. 

With regard to the effects of the malaria upon man, the 
first is cold fever, but this passes readily and frequently into 
a more maKgnant form. The liver and the spleen also be- 
come affected. Those who are compelled to remain for a 
length of time in the unhealthy regions, are exposed to many 
effects destructive to health. These effects are seen in their 
pale, yellow feces, sunken features, dull eyes, swollen abdo- 
mens, and slouching gait. Thev form a striking contrast to 
the healthy, strong, active, light-nearted beings who frequently 
dwell but a few miles away. 

It is probably to be chiefly attributed to Jhe malaria, that 
in the otherwise fortunate and prosperous population of 
Tuscany, the mortality is greater and the duration of life 
shorter than in Denmark. In Tuscany, one in thirty-four or 
thirty-five dies annually; in Denmark, one in forty or forty- 
one. The average duration of life in Tuscany is thirty or 
thirty-one years ; in Denmark, thirty-six years. InEome, one 
in thirty-two dies annually. Thomwell states that 50,000 
himian being^s die annually from the effects of malaria in 
Italy ; but this can scarcely be founded on trustworthy data. 
The hospitals of Rome are filled with fever patients in the 
summer months. In one hospital, St. Spirito, there were 
6000 fever patients in the summer of 1818 (an unfavourable 
year), and m one day, the 25th of July, 1130 lay there. In 
Leghorn, where the hospitals receive patients both from the 
Maremme in the south, and from the marshy districts in the 
north, the fever patients constitute one-sixth of the whole. 

It is natural that mankind should flee from such danger- 
ous dwelling-places, and that only necessity or the desire of 
gain can compel them to fix their abodes here. Hence these 
districts offer a striking contrast, in respect to population, to 
the elsewhere so imiversallythickly-popmated regions of Italy. 
Lucca is weU known to be one of the most populous and best 
cultivated regions of Europe, and the desert tracts of Viareg- 
gio are found close in the neighbourhood. While, in the ex- 
traordinarily fertile valley of the Amo, house is joined to 
house, and garden to garden, we may travel for miles over the 
neighbouring Maremme without seeing a house, without meet- 
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ing a human being, perhaps exceptiiig some few whose aspect 
b^n ample testunonj to the imhealthv character of the atoio- 
{rohere. The contrast is greater than between the heaths and 
the inhabited districts of Jutland. 

The deficiency of population must, of course, have great 
influence on the utilization of the land. Where, as in the 
Maremme and in parts of the Campagna, woods and copses 
are frequent, charcoal-burning is carried on. Here we see 
numerous fires, and long lines of mules laden with charcoal, 
which is sent to fisur-distant places. In the marshy districts 
near Ostia graze herds of black buffidoes in a half-wild con- 
dition. In the Boman Campagna vast herds of bulls and 
other homed cattle are kept, which are watched by mounted 
men, furnished with long poles — the riders of the Campagna, 
as they are called. In autumn, numerous flocks of sheep 
and goats migrate from the mountains of the Abruzzi to the 
plains of Puglia, to graze there during the winter ; whereby, 
as in Spain, great obstacles are placed in the way of agri- 
culture. The gathering of the cowherds, the owners, and the 
cattle merchants, brings a population of 20,000 persons into 
P(^gia during the winter, while this town is almost deserted 
in the summer. Similar migrations take place also in the 
Maremme; the moimtain hercLsmen come down into the lower 
regions, with their cattle, in winter, and pay a small rent for 
the right of grazing. Agriculture often becomes difficult 
under these circumstances, yet it is carried on ; usually, 
however, the land is applied to this purpose after having 
been used for grazing during a number of years. The great 
Soman Campagna is divided among only 260 owners, and 
these lease their property to great contractors, who live in 
Kome, and keep a manager and a few fixed servants. The 
whole of the field-work is carried on with hired people, who 
ordinarily come from a distance ; they are poor mountaineers 
from the Abruzzi, Parma, and Modena ; they get but a mo- 
derate amount of food, are badly clothed, and thus frrequently 
fall an easy prey to MBickness and death, when they go to rest 
laider the open sky, after the efforts and fatigues of the day, 
at harvest-time in summer. In the valley of Cesina^ the 
^irand-duke has divided the land into small holdings, and 
CFCcted roomy and handsome buildings, but the speculators 
who bought them have let them again ; and if we ask these 
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tenants how th^ fine in sammer, their answer is, that th^ 
go to the monntain-towns, and only leave a few servants 
behind. It is yery erid^it, that tax-gatherers and soldiers 
sent into these districts must he r^arded as lost, and that 
frequent changes must take place to prevent too great a sacri- 
fice of life. ' 

But has this unhealthy atmosphere been always the lot of 
Italy ? Historical data afford an apparent contradiction in 
regard to this. On the one hand, it is certain that regions 
now uninhabited on account of the malaria, were populated in 
antiquity. According to Pliny, there were thirty-three cities 
under the dominion of the Yolscians in the Pontine plain, 
which statement, however, is surely exaggerated. Borne ex- 
tended, as the ruins show, through districts which now suffer 
from malaria. Many r^iowned cities lay in the modem 
Maremms ; Ostia was at that time a great city. Villas were 
built on the gulf of Baia; the ruins of PsBStum show that a 
great city existed there in antiquity. The same is true of 
the Adriatic coasts, in places where the atmosphere is now 
unhealthy. 

On the other hand, expr^sions are not wanting in the older 
authors, which testify that they were acquainted with the 
malaria and its effects. Cicero, in his treatise '^ De Bepublied," 
says : '^ Bomulus chose for the foundation of £ome a healthy 
SDot in an infected region." Horace, in his well-known 
iBpistle to Macienas, describes the month of August as that 
" which brings fever with it, makes parents tremble for the 
lives of their children, opens wiUs, and calls the undertakers 
into activity." Livy states, that in the time of the republic, 
fife centuries after the foundation of the city, ^ the £oman 
soldiers demanded that they should be allowed to remain in 
Capua, instead of returning to the imhealthy and infertile 
envircms ci Bome." CaBsar, " De Bello Oivili,'' mentions 
the unhealthy atmosphere in Fuglia and near Brundisium. 

Cato, '^JDeBeBuittedy'' speaks oftheimportance of a healthy 
situation for an estate, and mentions that field-labours cannot 
be undertaken in summer in places where the atmosphere is 
unhealthy. Yarro counsels those who possess an unnealthy 
estate, by all means to sell it, or, if they cannot find a pur- 
chaser, to leave it altogether. Columella, who lived near 
Tventuniy speaks of the injurious influence of the man^-air 
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upon human bdngs. Seneca speaks oi the deserts of Pariia 

Tills eontradietioii can scaroelj be expUdned in any other 
wajrtliaii bj assuming that the makria prei^ed in antiquity, 
jet was not so widely spread nor so actiTe in its effects as at 
pwsent. Even if we coold assume — ^which, howerer, is 
extreme^ doubtful — that a greater strength of bod^, a simpler 
mode of hfe, and elothmg more suited to the chmate, were 
capable of diminiBhing the susceptibility to a certain ^^nt, 
yet we certainly cannot presume that the nuJaria could be 
without influence upon the then closely-populated, but now 
imhealthy and desert tracts, especially since it seems settled 
by ite ^BKists above mentioned that the malaria was active in 
other places at that time. 

It is a widely diffused opinion that the cultivation of the 
soil, aad the mereasing population of the country, afford 
defensive means against the malaria, and that it gains the 
upper hand when agriculture goes to decay, and the popnla- 
ticRi diminishes; and it is imagined that the devastations 
caused by the invasions of foreign races have espedaily con- 
^^ributed to cause the great predominance of the malaria. We 
^saoat well i^ypeal dmctly to the inverse proportion of the 
violence of the malaria and the density of the population, 
inthout confounding the cause with the effect. But, on the 
Q^aet hand, it cannot be denied that the formation of stagnant 
pools, deficient drainage, and many natural consequences of 
the deca;^ of agriculture, may contribute to increase the evil 
we are mscusaing. P. Savi calls attention to another circum- 
stance — ^namely, that a broader seam has been gradually 
f(mned on the coast by the alluvium of the rivers, and that 
the sand-dunes have increased through the action of the sea, 
wid obstructed the outflow of the water. 

The Italian governments had much inducement to oppose 
^ public cahHmity, and have made experiments against it at 
various times, but often with little success. Leo X. sacri- 
ficed many men whom he commanded to settle as colonists 
in the Campagna. Pope Pius commenced the drainage of 
the Pontine marshes, nj digging canals, a considerable por- 
tum was laid dry, and not a liille is at present under culture; 
but there are no dwellings there, and the labour is performed 
by hired people; for the air is still constantly unhealthy. 
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The experiments which the Grand-dukes of Tuscany made, in 
the last century, in the Maremme, by dividing the estates and 
introducing colonists, had not a successful result ; the colo- 
nists died or removed. The experiments with the morasses 
between Viareggio and Leghorn were more successful. The 
unhealthy atmosphere was very prevalent here ; it extended 
even to the gates of Leghorn. The town of Viareggio pos- 
sessed, previously to 1733, only 330 inhabitants, poor fisher^ 
men and galley-slaves. The mortality was so great that one in 
fifteen died annually. But sluices were erected, which closed 
with the flood-tide and prevented the entrance of the sea- 
water, while they opened with the ebb so as to give an outlet 
to the fresh water. By these and several other contrivances 
the climate has been essentially improved. In 1823, Viareggio 
contained 4267 inhabitants ; many families possessed summer- 
residences there, and used sea-baths. The environs also, and 
the wholly marshy strip of coast, have less noxious air at 
present, and it has vamshed from Leghorn. Another suc- 
cessful experiment was made in the Val di Chiana. The river 
there had no outlet, the water stagnated, and the atmosphere 
was very unhealthy. Drainage was effected, in particular by 
means of the colmate, as they are called. The river is diverted 
to the sides, over the land, and allowed to deposit its mud ; 
by this means the soil becomes elevated, and, consequently, an 
outflow becomes possible. Since that time, agriculture, popu- 
lation, and health, have made a gladdening progress in tnis 
valley. 

Similar imdertakings have lately been engaged in on a 
much greater scale. Great activity is displayed in the im- 
provement of the Maremme ; in particular, great works have 
been commenced in the marshy plain at the mouth q£ the 
river Ombrone. Here also endeavours have been made to 
elevate the land, and to effect a drainage of the river, and 
pains taken, by sluicing and other means, to prevent the inter- 
mixture of the sea with the fresh water. The effects are as 
yet doubtful, but since successful results have gradually pre- 
sented themselves in other places, there is hope also for these 
new experiments. 

Such conquests of land and people bring life and prosperity, 
and not death and poverty. 
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CHAPTER Vn. 

MPBTmOKS OP NATUBB DT THE TEGSTABLB KnTODOM. 

'' Natubb is infinitely rich and varied, and the gifts which 
are showered down from her cornucopia cover the surface of 
the earth." This is a thought to which utterance is fre- 
quently given, and even a limited acquaintance with nature 
convinces us of its truth. Yet, notwithstanding this, we 
hear, especially among naturalists, the proposition 'Hhat Na- 
ture is sparing ; that she never makes use of the mare where 
the same thing may be done with the less." There are cer- 
tain £icts which seem to strengthen the last proposition, and 
I wOl direct attention to them in discussing the repetitians 
ofNatwre so iss as refers to the Vegetable Kingdom, 

It is very well known that the seed of any given plant 
produces another plant, which displays most exactlv the ex- 
t®nal form, the internal structure, and the chemical compo- 
sition of the parent-plant ; on this depends the whole idea of 
&e species. K the effect upon our imagination had not been 
weakened by the constant observation of this fact, it would 

r^ar to us one of the greatest miracles of nature. In 
seed there exists not the slightest trace of aU those parts 
5^ <iie often so complicated structure, the flower ; these are 
formed much later, and yet is it certain that they are formed 
exactly in that way and in no other. We are able to go 
6vea further back : in the seed we see the germ, and in tms 
^^!^^ of the root and terminal bud ; but if we examine the 
*^ in the flower, in its state of ovule, the germ appears to 
^> even under the highest magnifying powers, to be com- 
posed of a few minute vesicular cells ; from these cells all 
those parts, and no others, must be gradually developed; 
while minute cells, exactly resembling them, will be developed, 
ui another seed, into a plant perhaps differing from it as 
wiWy as the poles. How there can reside in these cellules 
a formative force, tending exactly in the direction thus de- 
^^nnined, as though an ideal figure, gradually to be realised, 
floated before it, — ^this is to the most deeply-initiated natu- 
'^^^ist a wonder which he can only marvel at and not compre- 
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But the marvellousneBS becomes still more increased when 
we reflect that this repetition of the forms takes place, not 
only from the parent-plant to its next successor, but through 
thousands of generations ; for everything indicates that the 
forms have been maintained unaltered since the last great 
disturbance of the earth's surface. 

Examples do occur, however, of deviation from the normal 
tvpes of the specieB, produced by the agency of man; Imean, 
the viorietiti which have originated through cultivatKmin ^he 
course of time. The cereals, the fruit-trees, and omameixtal 
plants, offer plenty of examples. We see the dahlia, the ponk, 
and the auricula, vary in an extraordinary degree ; vet tins 
variation is striddy limited; through aQ the ch^iges the typi- 
cal or Aindamental form is retained ; a stock, vary as it may, 
never becomes a wallflower ; a dahHa never an aster. Heve, 
as in so many other cases, a sphere is given for human addon, 
but flxed and definite boundaries are assigned to it. 

The kind of repetition of which we have just spoken, occurs 
within the compass of the individual spedes ; we might tenn 
this the ffenetie repetition, or the repetition through descend- 
antt. 

In like manner as the peculiarities of the spedes are re- 
peated in all individuals, those of the genus are repeated in 
all the spedes which it includes, those of the flunily in all 
the genera which belong to it ; but we will not dwell longer 
upon this point, because, not only do the greatest deviati^is 
occur contemporaneously with the ;repetitions — ^for the species 
are, as it were, variations on the theme of the genus, those of 
the genus variations on the family — but because, under these 
circumstances, the genera, in particular, often exhibit within 
their limits so much transformation and gradation towards 
other families, that it not unfrequently becomes difficult to 
ascertain the primary form. 

On the other hand, there is a different kind of rq»etition, 
vrhich might, perhaps, be called the eystematic, or repetvHons 
in the developmental series cf plants. For there exist in the 
vegetable as well as in the animal kingdom, series of forms 
in which the plant and the organs of the plant exhibit grada- 
tions of structure from the simple to the complex, and in 
which some groups have one particular organ, others different 
organs, especially developed ; we can observe the transiticm 
from the grasses, with a simple structure of leaf and flower, 
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to the palins, in wfaich leaf^ flower, and fruit, acquire a far 
greater devek)jnnent, and to the lilies, bnt aboTe aU, to the 
orcbidB, in which the flowers exhibit a still higher degree €i 
deyelopment ; while, however, the flower has thus acquired 
its most perfect derelopment in the group of the Monocoly- 
iedosM, Nature has conmieaeed another group, namely, tiiat 
ci the Dicotyledons, which, as a whole, stands higher than 
ihe&frmeT ; has proceeded, as it were, fr<nn apoint lying some 
way back, from plants in which the leares, flowers, and fruits, 
haTe a simple structure (conifers and catidn-bearing trees), 
and ziaes gradually to a more perfect stase of derelopment. 
A psralleliffln thus arises between two pmnary groups, and 
tiiiereby a Idnd of repetition of the same conditions in each. 
The borage iamily (Bara^finacem or Aiperifbliai), to which 
the forgefc-me>not belangs, is a very natural group. The 
plants belonging to it have a flower with a five-parted calyx 
and corolla, hcfSa. regular, five equal stamens and four small, 
hard, onenseeded fruits, from the middle of which projects a 
single style. Nearly allied to these is the labiate family 
{LainmUB) ; th^ hare exactly the same fruit ; the calyx and 
corolla are likewise fire-parted, but three of the segments of 
the latter form a lower lip, the other two an upper lip, so 
that the earoUa has bec^nne irregular; only four stamens 
exist, two of which are long aad two short, mit intermediate 
states show that this irregularity arises firom the non-deve- 
Iq^nnent of the fifth stamen, while two df the others are 
arrested at a certain point, so that they are shorter. In a 
third family, that of the potato (Solanaeeai), the flower is re- 
gular, calyx and corolla five-parted; five stamens are met 
with, just as in the borage family, but the fruit is essentially 
^aSkient, being a two-cumbered capsule, or berry, with nu- 
merous seeds afiBxed upon two projecting placentas. Then, 
just as the regular flower of the borage family becomes 
changed into the irr^^ular one of the labiate plants, the 
regular flower of the potato family becomes irregular in the 
snap-dragon family (ScrophulariacecB), which possess exactly 
sinmar fhiit, but have the corolla divided into two lips, while 
the stamens are two long and two short, precisely as in the 
lalnate plants. Here, therefore, there is a parallelism in the 
development, a repetition of the transition from a regular to 
an irregular flower. 
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To a third kind of repetition I would apply the name 
of the geographical^ or the repetition according to climate^ 
Our northern Polar countries have a very peculiar flora ; a 
quantity of dwarf perennial plants with large flowers, often 
of beautiful colours, partly belonging to genera which are 
unknown^ or only play an inconsiderable part ia temperate 
countries. But we And them agaia, either in the same or 
nearly allied specieB, upon the Alps, the Carpathians, the 
Pyrenees, the Apennines, and the Caucasus, when we ascend 
to the height of 6000 feet or upwards; nay, even in the 
most elevated regions of Peru and on the Himalayas we 
meet with some of them. When we ascend to a height <tf 
3000 feet on the Apennines, the beech, which is sought in 
vain in the plains, becomes the prevailing tree, and with it 
appear the birch, the raspberry, the hazel, and a number 
of other North European plants, which greet the northern 
naturalist as firiends m)m home. In the highlands of Mexico 
are found large forests of conifers ; in those of Java, species 
of oak and chestnut. The temperate countries of the southern 
hemisphere, too, present the prospect of various forms of 
vegetation which are found in the temperate zone of the 
northern hemisphere, and are missing in the torrid zone; 
some species even exist both in Europe and in New Holland, 
South Africa, and the most southern part of South America, 
but ordinarily they are different species of the same genera. 
This repetition presents itself either as substitution* when 
many species occur ia both hemispheres, or as representa- 
tion* when one place possesses but one or a few species of 
the genus which is richer in another place ; for example, one 
Stapelia is foimd in Europe and one in North Africa, while 
very maay species occur m South Africa. Two species are 
met with in the Mediterranean of the genus Mesembrgan- 
themum, which is very rich in South Africa. 

"We may also demonstrate an historical repetition. The 
stratified rocks contain remains of plants, the place of which 

(* These terms do nol appear to us well chosen. That of wbstUution should 
rather be applied to snch cases as those of the Ericacea of the Cape of Good 
Hope, occupying similar conditions to the EpacridacecB of Australia ; the Cacti of 
Mexico snbtititated for the Euphorhw of tropical Africa, &c. JUpre$entaiion 
occurs in such cases as that of Chamaerops hvmilis in Europe, and Ckamarop$ 
Pahnetto in Korth America— the corresponding but different conifers of Europe 
and North America, &c., &c. — Ed.) 
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in tlie natural groups we are able to determine. The 
dder coal formation is particularbr ricli in ferns, calamites 
{Sqmsetaeea)y and lepidodendra (^L^eopodiaeeai) ; in the more 
recent coal formations Cyeadea and conifers present them- 
aelves. Although scarcely any one of them belonged to 
species which exist at present, and it is improbabk that 
tney could have survived the great revolutions of nature, 
there are nevertheless many genera and families common to 
the aacient and modem worlds, and in this wav many of our 
forms of vegetation are repetitions of those which existed at 
a time when man was not. 

There is still another kind of repetition which I might 
^hahitual repetition^ or denominate mimicry ^ if this expres- 
sion were not at variance with the subjection to law which 
exists throughout nature, but to comprehend which our 
powers are often insufficient. A few examples wiU explain 
what I mean by this. 

We are all familiar with the cactus fieimily, remarkable for 
their fleshy, often leafless stem, and the extraordinary variety 
of forms which they display ; sometimes appearing as upright 
aogukr columns, sometimes as flattened and leaf-like, as 
globular, or cord-like bodies. But we meet with euphorbias 
with columnar, fleshy stems, exactly resembling the columnar 
Oaetem, excepting that they contain milky juice ; their flowers 
and fruit have not the least resemblance to those of the 
(l(Kte€B, Not only are the columnar Cactea aped in the 
group of euphorbias, this is the case also with the globular 
forms, and, moreover, various species of euphorbia corre- 
spond to the foliaceous Caetea {Pereslnai) . A climatic pand- 
leHsm here exists, for the true home of the Gactea is in the dry, 
rainless regions of Mexico and Chili ; the fleshy euphorbias 
occur in the arid districts of Africa, in the desert zone, in the 
Canaries, on the coast of Abyssinia, in South Africa, and in 
Arabia. Other groups of plants also become fleshy in these 
legions, as Stapelia and Ceropeaia among the asclepiadaceous 
plants, and Gacalia among the Composita. But in the 
euphorbias, as also in some stapelias, the mimicry goes fur- 
ther than mere fleshiness. In the genus Mutisia, we have 
the remarkable sight of a compositous flower with the ten- 
drils of a leguminous plant. In Begonia fuchsioideSf the 
leaves are similar to those of a fuchsia, and very different 
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firom the other forms of leaf among the begcmias, aaid the 
colour of the blossom likewise reminds us of the fuchias. 

We have another most striking example in certain Brazil- 
ian plants, which, although possessed of perfectly developed 
flowers and fruits, mimic, as it were, in their leaves and 
stems, croups of plants of much lower rank. Lads fiicoidei 
resembles certain sea-weeds so much, that it might be mis- 
taken for one by a person who did not see the flowenu 
Mhiopsig scaturiffinum strikingly resembles a Jun^ermanma. 

Another remarkable instance of the repetition of an 
inferior group of plants is met with in the root-flowers, as 
they are sometimes called {EhizantAea), plants with quite 
perfect flowers, which, however, bear a striking resemblance 
to the fungi in a^e<^> texture, and, to some extent, in inter- 
nal structiure. They grow as parasites on the roots of other 
plants ; they are generally destitute of leaves, and possess 
merely scales, of some other colour than green, which take 
the place of these. Bafflesia^ Aph^lleiay and Lang^dorffiu, 
belong to this group. 

In Camarma^ a large tree of the South Sea Islands, there 
is a remarkable repetition of the mode of branching of the 
EquisetaceiB, 

Thus we meet with many instances of repetition in nature. 
Ought we, on that account, to call Nature sparing and nig- 
gardly ? Just as little, in my opinion, as we could call h^ 
spendthrift, when looking exclusively to her great multi- 
formity. Biches and poverty, parsimony and profusion, are 
human ideas ; the laws of nature stand exalted high above 
these. 
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AliFINE PLAVTS. 

TTs aQ blow the mighty influence heat exerts over the 
vegetable kingdom ; we are aware that it is the want of suf- 
fiaent heat which acrests vegetable life with us in the winter, 
iihat it is the first warmth of spnng which calls forth stem 
and leaves, the higher heat of summer which tempts the 
flowers out, and ripens the fruit and seeds ; that it is the 
wanner climate which gives South Europe a richer vegetation 
thaa North Europe, and that the still warmer climate within 
the tropics produces the greatest abundance and variety of 
plaatfi. Thus heat is mani&stly the great awakener of 
vegetahlelife. 

But plants are of very difS^rent natures ; the degree of 
temperature which produces phenomena of vitality in one, is 
incapable of awakening them in another. At j^resent we will 
devote our attention to those which are called mto life by the 
bwest degrees of temperature — ^to those which, so to speak, 
gain the victory over the foes of vegetable life, over frost and 
snow, and which, therefore, iu a climatal point of view, 
deserve to he called the first-bom of Elora, even as those ferns 
of which we find remains iu the coal-measures are the first- 
Ixwn in an historical point of view. 

These vegetables, which the slightest degree of heat is 
capable of calling forth, have a peculiar stamp, and constitute 
apeculiar flora. We meet with them iu the Polar countries 
of the north (even in the plains and on the coasts), in 
Northern Lapland, iu the most northern parts of Siberia and 
North America, and on the islands which lie in the northern 
Icy Sea; we find this flora in regions where the snow covers 
the earth, where the lakes are frozen eight to ten months of 
the year, and where icebergs are drifted along the sea iu the 
loidst of sununer. 

Ve meet with the same flora again further south, when we 
ascend to a sufficient elevation upon a mountain. If we start 
fitt a ramble into the maritime Alps, from the Mediterranean 
coast of the south of Prance, we first meet with orange 
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gardens, olive groves, and thickets of myrtle, laurel, and ever- 
&;reen oaks, above which stone-pines, and here and there 
isolated date-palms, lift their crowns ; at a greater height we 
leave this vegetation behind, we wander through woods of 
chestnut and oaks with deciduous leaves ; still higher we meet 
with an old northern Mend, the beech; and yet higher, the 
gloomy woods of pines, firs, and larches ; finally, we leave these 
trees also, all arborescent growth ceases, low bushes accom- 
pany us for some distance further, but soon make room for 
small herbs ; last of all, the everlasting snow, which covers the 
earth during the warmest summer months, sets a limit to the 
growth of vegetation. In this way, by ascending from the 
Mediterranean to the snow-line, and traversing the different 
zones of elevation upon one and the same mountain, we may 
in one single day behold as many difierent floras as if we 
travelled months long from the Mediterranean to the Arctic 
Ocean. 

The zone which lies between the upper limit of the growth 
of trees (tree-limit) and the lower limit of the everiasting 
snow (snow-line) is called the Alpine zone, and the plants met 
with here are called Alpme plants. This flora has so remark- 
able a resemblance to the Polar flora that it must be com- 
bined with it. Wot only are almost all the families and the 
greater part of the genera the same, but even a considerable 
number of species are common to both — n. fact the more re- 
markable, since there lie between the Alps and the nearest 
Norwegian mountains, where this flora occurs again, extensive 
plains, or at most only mountains not rising high enough for 
these plants to flourish upon them. 

The Polar flora, or, as we may also call it, the Alpine flora, 
is not merely met with in the higher regions of the Alps — the 
highest moimtains of Europe, — ^it is found everywhere in Eu- 
rope and the northern part of Asia and America, where moun- 
tam masses present themselves high enough to furnish a suit- 
able climate to these plants in their more elevated districts. 
Hence we find this flora in the Pyrenees, id the Sierra 
Nevada, the Carpathians, and the Caucasus ; in the Norwe- 
gian, Scotch, and Icelandic mountains ; and traces of it are 
seen on the highest peaks of the Apennines and the Grecian 
chains ; it is seen also in the Altai and other Asiatic moun- 
tains, and on the higher chains of North America. 
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"Wliat are the characteristic features of this flora ? 

The first characteristic mark is the absence of treea ; even 
hiBhe^ are only found in the lower parts of the Alpine zone, 
and here the rhododendrons, or Alpme roses, play a prominent 
part, fanning a dense scrub. The short summer, limited to 
two GT three months, and the nocturnal frost which occurs 
even during the warmest months, make it readily conceiv- 
able that no plant can produce long shoots here ; from the 
large, weighty masses oi snow, and the violent winds upon 
these heights, it is clear that the young stems or shoots must 
be broken, and that, consequently, when stems or shoots 
do present themselves, they can rise only a few inches from 
the earth, or that, at all events, supposing them to acquire 
some length, they are compelled to creep along upon the 
earth or cliffs. 

As a general rule, trees are the longest-lived plants. The 
opposite extreme is represented by the summer-planti (an- 
nuals) so frequent in our temperate climate — ^plants which 
grow up, flower, ripen their seed, and die, in the same year 
that they spring up from the seed. The annual plants are 
missed in tne Alpine and Polar flora, just as the trees are ; 
and this is readily explained. The summer is far too short 
to allow the whole course of life of a plant to be completed 
within it ; if it ripened seed in a favourable year, it woiild 
fail in one less so, and the species would in such case readily 
be lost for ever. 

Consequently, only peretmial herbs and certain small shrubs 
are displayed in this flora ; the stems are often subterraneous, 
and this sdone, or a short stem above ground, is retained in 
the winter season. The growth in height being so much 
restricted, the development by lateral shoots is favoured, and 
thus many Alpine herbs exhibit bundles or tufts of short 
stems, which frequently form little cushions or turf-like 
patches upon the cliffs, with their leaves and flowers. 

Proper mould is very seldom formed in this zone ; the soil 
is either the naked cliff, where plants grow either in the 
CTOvices in which water collects and mosses prepare a ^lace 
for the larger and more highly developed plants, or in drifted 
gravel and disintegrated rock, which is permeated by the 
descending snow-water, and which is constantly increased 
by fresh detritus being washed dovm. To enable a plant to 
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grow under sucli conditions, long roots are necessary ; and 
we see this to be the case in most Alpine plants, and espe- 
cially in those which grow in the driffc. 

When we examine the stems of Alpine plants, and their 
leaves, another peculiarity strikes us ; this is the absence of 
hairs and thorns. The Alpine plants are smooth, as it is 
very inaptly termed — unarmed. This shows how incorrect 
that opinion is, which regards the hairy covering of plants as 
a provision against cold ; for if any kmd of plant could re- 
quire this, it would certainly be the Alpine vegetables. Look- 
ing generally at the matter, we perceive that moist soils bear 
smooth plants; dry soils, plants furnished with hairs and 
thorns; since, therefore, the soil in which Alpine plants 
grow, is kept constantly moist by the flowing down of melted 
snow, we see in this the reason of that peciiliarity of Alpine 
plants. 

While the stem above ground is so small in Alpine plants, 
the flowers are ordinarily very large in proportion to the whole 
plant. The snow has scarcely melted, it lies still close at hand, 
when the Alpine plant bears beautiful flowers ; it is as though 
their development was hastened in order to take advantage 
of the unusually short summer, as though the whole force of 
growth was appued to the development of the flowers as rapidly 
as possible, and therefore, from the shortness of the stalks, 
partially buried in the ground, thej appear to spring imme- 
diately out of the gravel. The considerable size of the flowers 
in proportion to the stem, is a very striking feature of Alpine 
vegetation ; it is one of the differences distinctly evident in 
comparing an Alpine plant with one of the same genus in- 
habiting the plains. 

Another chara<jteristic feature of the Alpine plants is de- 
rived from the beautiful, clear, and unmixed colours dis- 
played by their flowers — the purest snow-white {Dryas, 
various species of Draba and Scudfrage), the loveliest sky. 
blue (Gentiimaf Soldanella, Veronica, Ganypcmtda, Fhyteuma, 
and the dwarf forget-me-not, Myosotis nana, which far excels 
its well-known congeners of the plain in beauty), the most 
beautiful rose-colour (species of Primula, Azalea, Silene 
aeaulis), a pure yellow (Ranunculus, Fotentilla, Viola hiflora^ 
Papaver). When the flowers of the plains, especially those 
of the coasts, are compared with these mountain plants, it is 
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remarkable how impure, how dirty, the former generally ap- 
pear. At the same time spotted flowers, or a mixture of 
aeveral colours in one flower, are more rare in Alpine plants. 

While the Alpine flora offers a rich treat to the eye, through 
its large flowers, and their pure colours and lovely forms, 
they are, on the other hand, mcapable of pleasing any of the 
other senses of man. With a few exceptions, which indeed 
refer only to plants occurring solely in the lower part of the 
zone, the flowers of Alpine plants are scenileas. An in- 
creased degree of heat, generally also dryness of the soil and 
atmosphere, favour the deyelopment of those secretions wMch 
are yolatilized from flowers, whence the south of Europe, for 
example, has far more sweet-scented plants than the north, 
and the number of odoriferous plants in general increases 
towards the equator ; it is therefore readily to be compre- 
hended that the Alpine plants, which grow in a constantly 
moist soil, at the lowest possible temperature, cannot be 
odoriferous. 

It cannot be said, however, that Alprae plants are desti- 
tute .of secretions, for these exist abundantly in the roots 
and stems of many ; examples of bitter plants are particularly 
noticeable in the Alpine zone — for mstance, the gentian 
family; and most of them yield a nutritious fodder for cattle. 
On the other hand, the Alpine flora displays no poisonous 
plants. 

In no other part of the globe has nature been so trans- 
formed by man as in Europe, where cultivation has produced, 
in some regions in thousands of years, in others in centuries, 
such vast changes, that there are few districts in which the 
vegetable world can be seen in its original condition. Among 
these few, the Polar coimtries and the Alpine zone take the 
first place. I^o plough fiirrows, no spade turns up the earth, 
no grain, no garden plant is sown, no tree planted ; man uses 
these regions for grazing alone, and in a manner which differs 
little from that in which it would occur if I^ature were left 
wholly to herself. 

The Alpine flora acquires an exalted interest from the 
strong contrast between the vegetation and that which sur- 
rounds it. The bare, steep cliffs, the vast, white snow-fields, 
and the bluish glaciers, are immediately in contact with 

p 2 
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elegant little plants decked with flowers of the purest colours. 
Loveliness is mated with majestic grandeur. 

Here, in the north, we possess a flora resembling that of 
the Alps in several respects ; this is our spring flora. Spring 
opens with herbs bearing brightly-coloured flowers ; some, 
Uke the violets, primroses, anemones, and drabas, belong 
even to the characteristic genera of the Alpine flora. But 
the Alpine flora exhibits a spring followed by no simimer or 
autumn, a spring which is quickly, and at once, lost in winter. 
This short but lovely spring renders the Alpine flora still 
more interesting ; it is a splendid butterfly, living but a few 
weeks, after lying buried in earth as a chrysalis for many long 
months. 
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CHAPTER IX. 

MOTTBTTArsr B AMBLES IN THB NOBTH AND SOUTH. 

Not only lias the mountaineep a preference for the moun- 
tains, explicable from the especial value everj man attributes 
to his home, but the inhabitant of the plain who visits them 
finds something espedaUy attractive in them. Not only 
does the child of the rocks feel the deep longing for these 
mute friends at home, but the stranger who has made their 
acquaintance also finds them often rising vividly in his me- 
mory and calling him to them. Although the circumstance 
that Nature has been less altered, and appears more in her 
original shape in mountain regions than anywhere else, cer- 
tainly does contribute much to produce this effect, yet the 
chief cause cannot lie in this, for then a heath or a sandy 
desert ought to have the same effect. Eather must the chief 
cause be sought in the marked features which nature pos- 
sesses in mountain regions. Just as a human countenance 
with striking features, even when these are not handsome, 
is readily seized and kept long in the recollection, while the 
rounded forms of an inexpressive face are easily passed over, 
and still more easily forgotten ; so also does the aspect of 
nature in mountains, by the sharp contours and contrasted 
outlines of the earth's surface, stamp itself much more 
deeply in our memory than an uniform plain or an undulating 
hilly coimtry. To this are added, the abundant variation 
which mountain scenery displays in the more detached, and 
fipequently narrowly confined portions, and the great change 
which elevation produces in climate, and thereby also in the 
vegetable and animal kingdoms. 

These remarks wiU perhaps be my justification for de- 
scribing here a few mountain scenes which I have met with 
in the course of my travels. 

In the summer of 1812 I visited the mountains of Norway, 
in company with the enthusiastic botanist. Christian Smith, 
who a few years later feU a martyr to the study of botany on 
the Congo river in AJfrica. We had rambled through the 
mountains of Upper Tellemark, so rich in natural scenery ; 
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we had ascended the high, snow-covered, isolated Grousta; 
visited the foaming Eiukanfoss, one of the largest waterfalls 
in Europe ; and intended to travel over the wild mountam 
tract which lies between TeUemark and Hardanger. 

It is a characteristic of all the Norwegian mountain- 
ranges, that, compared with others, they are very flat upon 
the top, and that the east side has a gradual inclination, 
while the west side faQs down abruptly to the deeply-pene- 
trating fiords. This character is manned here, perhaps, more 
strongly than anywhere else in the vast mass of mountains. 
Since the mountain-chain rises gently on the east side, the 
various zones of vegetation lie rather side by side than above 
one another. While in the Alps and other chains one 
ascends quickly from the zone of the deciduous woods to 
that of the Conifers, then into that of the Srhododendrons, 
and from thence into the zones of the Alpiae plants and of 
the snow, thus having a variety which can be witnessed in 
the space of a few hours,— in the eastern parts of Norway 
one travels several days in the zone of the Conifers, several 
days more through that of the birch, and from there, equally 
long through the zone of the Alpine herbs and of the snow, 
before the ridge is attaraed. The entire extent from the 
eastern foot of the chain to the water-shed, amounts here to 
at least 112 miles. 

We found ourselves then, in August, near the great lake 
Miosvandet, which lies 2700 feet above the sea, in the zone 
of the birch. The pine and fir had vanished. But few fields 
were seen around the farm-houses, for a harvest of ripe 
barley can seldom be reckoned upon. The life of the in- 
habitants stands quite in the transition from that of the 
a^culturist to that of the nomade. They have indeed fixed 
winter dwellings, but during the summer they ascend with 
their cattle into the mountains, to make use of the more 
elevated pastures. We left the cultivated land further and 
further behind us. The homesteads lay now half or whole 
days' journeys apart ; all roads and paths disappeared ; heaps 
of stones at wide intervals were here the wanderer's guide. 
He increases them by adding a stone as he passes by. 

We sought in vain for a companion to guide us over the 
main ridge to Hardanger. With great trouble we succeeded 
in inducing a countryman from the last house in TeUemark 
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to guide hb to the ehaletty which the Hsrdangen haye on the 
east ade of the water-shed; there we hoped to meet with 
further asedstanoe. 

We now ascended the zone of the Alpine shruha, where all 
growth of timber has ceased; where, howeyer, little low 
bushes and dwarf herbs, bearing large and brightly-coloured 
flowers, alternated with the naked cliffs and running streams. 
We here reached the first chalet of the Hardanger people, 
where the herd-girls, according to the custom of the custnct, 
came to meet us with a large, white-scoured milk-bowl, and 
the inyitation, '' Sit down, rest thyself, and drink !" In 
i^iis little colony there were only girls ; they were brought up 
early in the summer and fetched down in the autumn ; the 
great plateau, the vast snow-flelds, lay between them and 
their home, some forty miles away. They, therefore, did 
not yenture to go oyer the mountain, and could not be our 
guides. Our companion from Tellemark could not trayel 
&u-ther, but returned home. So far our position was un- 
pleasant ; but we found ourselyes in the midst of the beauti- 
ful Alpine flora ; as botanists, therefore, we did hesitate to 
remain, although we did not know when we should get on 
further, were not in a position to return, and therefore saw 
ourselyes separated from all the world. The girls, who had 
found that we were not yagrants, cleaned out one of their 
nulk-huts for us. This stone hut, but imperfectly protected 
from wind and rain, was our abode ; a skin and a few coyerlets 
our bed; barley bread, milk, cheese, and groats, our food. 
But the yegetation repaid us for aU hardships ; for, although 
we were surrounded by bare, treeless — in some cases, snow- 
coyered rocks — ^particular places exhibited a very beautiful 
and rich yegetation. On one spot of about twenty square 
feet grew thirty different, bright-flowered Alpine herbs. 
These yigorous herbs afford rich nourishment to the cattle, 
which here spread themselyes about the rocks, and return 
home spontaneously to be*milked. When eyening approached, 
cows, ^eep, and goats, flocked in from the neighbouring 
rocks ; they were called by name, by the girls (" silver-white," 
&c.), to be milked, and receive from their hands a gift of ealtj 
which causes them to return at the proper time. 

In the course of a few days, accident led a Hardanger 
peasant past our dwelling ; his intention was to go on to 
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another chalet^ to fetch butter and cheese, and then to return 
to Soefiord, in Hardanger, so that he was ready to be our 
guide. The journey over the snowjr ridge being too long for 
one day, he preferred to pass the night on the snow. But we 
chose to complete it in one stage, although we foresaw — ^as 
actually happened — that in spite of our setting out at earliest 
dawn, between three and four o'clock, we should not reach 
the shore of the fiord before midnight. This ramble, which 
we imdertook a few days after, led us over the most barren 
rocky tracts and snow-fields. During the whole day we saw 
neither human beings nor domestic animals ; only flocks of 
wild reindeer and ptarmigans inhabited these sterile districts, 
and not a tree or bush, nor even a blade of grass, presented 
itself. The snow completely covered the ground over large 
tracts ; in other places it had partially melted, but lay in the 
hollows, forming gigantic bridges over the mountain torrents. 
Masses of vapour and clouds rolled over the rocks. The 
rough ground, the damp snow, tired the feet, and the shining 
sur&ce of the snow dazzled the eyes. As we advanced, a 
high and widely-extended snow-covered ridge began to show 
itself in the west ; this was the great " Folgefond," which 
lies beyond the fiord, but, from the narrowness of the latter, 
appeared to rise from the rocky plateau over which we were 
travelling. "We did not descry tne fiord itself until we ap- 
proached the edge of the western slope, and immediately 
after, when we arrived at the declivity, we beheld one of the 
most remarkable pieces of natural scenery I have ever met 
with. Imagine our having gradually reached, by several days' 
ascent, a height of 4000 or 6000 feet, and now all at once 
standing at the top of a steep slope which stretches down to 
the level of the sea, while directly opposite rises another 
equally steep and still higher snowy ridge ; so that the sea is 
here narrowed into a fiord or inlet, the breadth of which, at the 
bottom, amounts to only about a quarter of a league ; it is 
reaUy only a narrow deep cleft in the mass of rock. Woods 
present themselves somewhat further down, on the steep 
sides of the mountain, and quite at the bottom a very narrow 
border of bright green cultivated patches, dotted with wooden 
houses. 

The sun was just about to set when we arrived at the edge 
of the slope ; the descent was very difficult, but in the highest 
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degree stnking. After we had passed through the treeless zone, 
we descended through the birch woods, then through the pine 
forests, which were decorated with the showy blossoms or the 
foxglove, at the very foot the odour of firesh-mown hay was 
wafted to meet us, we arrived among fields of almost ripened 
com, cherry-trees bowed by the weight of ripe firuit, and 
blooming rose-bushes. Pretty cottages, built of wood, stood 
close together, and one of them was opened to us. What a 
change, after wandering about for several weeks on the bare 
plateiaux and over the snow-fields ! The change seemed the 
more magical from our having made the descent in one of those 
half-dark summer nights which in Norway are still more beau- 
tiful than with us. It was a scene especially calculated to 
demonstrate clearly the influence of elevation upon climate 
and vegetation. 

We will now change time and place, and pass from the 
cloud-wrapped mountains of Norway to the clear summer sky 
of Italy. 

Observing from Bome, at the beginning of June, 1818, 
that the snow was disappearing from the summit of the 
Apennines, I prepared for an extended pedestrian excursion. 
My intention was to travel first northwards to Tuscany, and 
then to follow the chain of the Apennines, along its whole 
extent, to the southernmost point of Calabria; this plan 
-I carried into execution. I undertook this ramble, which 
lasted eight or nine weeks, alone, an ass which I bought in 
Home, to carry my baggage, being my only companion through 
the greater part of the journey. 

After havmg traversed a portion of the west side of the 
^man Apennines, ascending various of the elevated sum- 
mits which lie in the proper main chain, I crossed the latter 
near Norcia, and foimd myself toward the end of June in St. 
Benedetto, on the coast of the Adriatic Sea, surrounded by 
olive, wine, and orange gardens, and fields whence the com 
had already been harvested. Erom here I turned to the 
highest peak of the Apennines, which is appropriately called 
Ghransasso d'ltalia, ana which lies not in the principal mass, 
but upon a lateral branch of Apennines stretclung out toward 
the Adriatic Sea, between Teranio and Aquila. 

As far as Teramo the journey lay still in the hilly zone, 
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where the woods wereprincipally formed of evergreen oaks, the 
thickets of myrtles and ientisks. But near Isohi commenced 
a steep ascent to the base upon which Gransasso rests, and 
on the same day that I had lefb Teramo in the morning, and 
passed through Isola at noon, I found myself at eyening high 
above in the zone of the beech. As one is here above the 
limit of corn-culture, and above the elevation at which fixed 
dwellings are met with, I was under the necessity of taking 
up my night quarters with some herdsmen, who here tended 
sheep, under the open sky ; they had no huts, but passed the 
night by a fire, rolled in their sheepskios. Tired and thirsty, I 
asked for milk, but was denied it ; not from ill-will, but because 
the herdsmen have the superstition that to give fresh milk to 
a stranger wiU bring harm upon their cattle. Of course it 
was of no use my assuring them that cattle-feeding flourishes 
in Switzerland and Norway, although the people come to 
meet the stranger with a bowl of milk. " Costume delpaese'' 
was the answer, and in this point my guide from Isola took 
part with his countrymen. 

After a pretty cold night, at break of day I continue my 
ascent of the mountain. I soon passed the upper limit of the 
beech, and found myself at the immediate foot of Gransasso, 
upon the Arapietra (stone altar) as it is called, 5500 feet, a 
kind of terrace, and in the midst of the loveliest Alpine flora. 
Higher up, the mountain became continually steeper ; on the 
south and east sides, Gransasso is so steep that it scarcely 
can be climbed ; on the north side a ravine makes it more 
accessible, but this was covered with snow. By digging steps 
in the hard snow, it was possible to get nearly to the summit 
of the mountain, but one almost perpendicular cliff" remained ; 
this I could not ascend, but, measuring by the eye, I esti- 
mated it at about 150 feet above the point where I stood, 
and the whole height of the mountain, according to baro- 
metrical measurement, 8935 or almost 9000 feet above the 
sea. I returned to the north side, and passed the night in a 
village called Pietra Camela, from whence I next day crossed 
the chain upon which Gransasso rests ; the elevation of the 
mountain-pass amounted to 7200 feet. On the north side 
much snow still lay for me to cross ; the steep south side, on 
the contrary, was fJmost devoid of snow, and on this I arrived 
the same day at Aquila. 
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Bringing together in a brief view the differences of the 
monntaln eharacteristicB displayed in the two rambles here 
nanrsted, attention may be particularly directed to the fol- 
lowing remarks. 

The condition of the atmotphere certainly deserves the first 
place. 

The west coast of Norway is well known from its misty, 
cloudy sky, and its constant rains ; although the east side has 
a clearer air, this is not so much the case in the mountains, 
and especially the portion of them which lie nearest the west 
side. The summer, too, is very rainy. This almost constant 
rain and fog, these eternal clouds which envelope the moun- 
tains, of course prevent the forms of the mountains making 
themselves very prominent. Except in a few smiling moments, 
Nature exhibits grandeur indeed, but bears a certain gloomy 
stamp. Very different is it under the clear skjr of Italy. 
Although clouds and rain are more frequent, even in summer, 
on the mountains than in the plains, the air is ordinarily 
clear, and therefore more transparent than in the mountainous 
countries of the north. The prospect thus becomes freer. 
The outlines of the mountains, under a more beautifrd light, 
are sharper and purer. 

The second point in which an important distinction is seen, 
is the form of the mountain-chains, I have already spoken 
of the great mountain plateaux in Norway ; if we ascend 
either the crest of these expanses or the higher yet usually 
rounded summits of the mountains, we look over immeasur- 
able waving surfaces, either displaying snow-fields or con- 
sisting of mere naked cliffs. The little portions overgrown 
with Alpine herbs are not lai^e enough, and the plants them- 
selves are too small, to contribute to the character of the 
landscape. The valleys of the east side lie too fer away to 
be seen, and oH the west the fiords are usuaUy too narrow to 
be visible from the rocky peaks ; the sea also is too far away, 
even when the fog does not veil the prospect. From the 
Apennines, which present no flat tracts of any considerable 
size up above, and where the peaks usually rise steeply up- 
ward, the prospect is on this account alone more extensive ; 
for example, from Gransasso one looks down into the fertile 
valley on the north and south, nay, the coast-plains and the 
Adriatic Sea lie within the sphere of vision. 
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Snow is seen, even during summer, in botli chains ; but in 
the south it is, of course, omy found at a greater height. The 
large snow-fields on the Hardanger chain do not lie higher 
than betj^-een 4000 and 6000 feet. Gransasso, which rises to 
9000 feet, has masses of snow only on the north side in July, 
and in August and September scarcely any is to be found. 

In both chains the zone of the pretty Alpine herbs adioins 
the snow-Hne. In Norway the birch comes next ; further down 
the pine and the fir are the most important forest-trees ; the 
beech is unknown on the moimtains of Norway, occurring 
fiirst on the plains in the south of Norway (Laurvig), and 
sparingly in a few isolated spots in the diocese of Bergen. 
On the Apennines, on the contrary, the beech is the tree 
which ascends highest, and adjoins the zone of the Alpine 
herbs. This geographical distribution is the more remark- 
able when we compare it with that of the corn-culture. 
While the beech is met with only in the most southern part 
of Norway, barley is cultivated even in Lapland, not far from 
the North Cape ; on the Apennines, on the contraiy, the cul- 
tivation of com has almost ceased before the zone of the beech 
is reached, and this goes several thousand feet higher. The 
cause doubtless lies in the peculiar dependence of corn-culture 
on the summer heat, while the beech is more affected by the 
heat of the whole year. In those northern regions the sum- 
mer is muqh warmer than at that elevation on the Apennines 
which enjoys the same mean annual temperature. 

In the more elevated regions the feeding of cattle is the 
most important occupation, in both chains ; but, taken alto- 
gether, it is more considerable in the southern mountains of 
Norway than in the Apennines : in the former they bring 
not only sheep and goats, but also homed cattle up into the 
Alpine pastures ; in the latter scarcely anything but sheep 
and goats are pastured. In the former, stone huts are built, 
and a complete Alpine husbandry pursued ; in the latter, the 
herdsmen wander about with their sheep and goats, and sleep 
in skins under the open sky, or live in mud-hovels. In both 
places the herdsman's life is nomadic ; in summer the cattle 
are driven up the mountains ; but while in Norway the cows 
are kept by stall-feeding in the valleys during the winter, 
the sheep which have browzed during summer on the Alpine 
pastures of the Abruzzi, are driven to the great plains of 
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Puglia, where the dimate is mild enough to allow them to re- 
maia in the open air through the winter. 

If we extend our comparison to the inhabitants of the 
mountains, the advantage falls to the Northmen. With the 
Norwegian peasant, we see in the dwelling and in its fur- 
niture proofs of his activity ; he has a taste for reading, and 
his life ensures strength and self-dependance. The herds- 
man of the Apennines is indolent, ignorant, and little open 
to cultivation. We must not, however, overlook here the in- 
fluence which the political condition and religion exercise. 
The Norwegian mountaineer is a freeman, and owns his 
farm ; the herdsman of the Apennines is the servant of a 
monastery, of a landholder, or of a tenant. The religion of 
tbe Northman allows him freedom of thought ; the Italian 
herdsman is a bondsman also in this respect. 
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CHAPTEE X. 

BTWA. 

Is those places where the surface of the earth ia greatly 
elevated, the inequality does not usually present itself as an 
isolated mountain, but as a combination of seyeral — as a mass 
of mountains ; sometimes a ridge, narrow in proportion to its 
length, with peaks upon the crest and sides of the chain ; 
sometimes a group of mountains heaped together, usuaUy 
upon a flat base ; or finally, as a great Alpine country, with 
several ridges, lateral branches, central summits, promon- 
tories, and many peaks, one within another and side by side. 
In all these mountain masses We find valleys through which 
rivers flow, side-valleys, the smaller torrents of which termi- 
nate in the main streams, frequently terraces and elevated 
plateaux. These are the characters of the Alps, the Pyrenees, 
the mountains of Norway, the different mountain systems of 
Germany, and the Apennines. 

Etna presents a very different appearance. Although of 
very considerable circumference and height, it is merely a 
single motmtain, an isolated, conical projection from the 
earth's surface, without ridge, plateaux and terraces, even 
destitute of valleys and rivers. On this account, when we 
take into consideration its compass and elevation, it is the 
only one of its kind in JEurope, 

Its circumference amounts to more than ninely-six miles. 
The height is 11,300 feet ; it is therefore much higher than 
any point in all Northern Europe, higher than the highest 
peak of the Apennines and of the Greek mountains, and 
equals the Pyrenees. Only the summit of the Alps and a 
couple of points in the Sierra Nevada surpass it in elevation. 

Etna is entirely separate from the rest of the mountains of 
Sicily ; to the south lies the plain of Catania ; on the west 
and north are the rivers Giarretta and Alcantara; toward 
the east is the sea. The base of the mountain is of roundish 
form, but the extent from north to south is somewhat greater 
than from east to west. The highest point lies in the centre, 
and thus the entire mountain acquires the form of a cone. 
The sides are gentle declivities, except at the peak itself, 
which is a steep cone, terminating in a funnel-shaped excava- 
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laon, tbe crater, the mouth of which is about two miles in 
diameter. Etna does not present a single valley : the great 
Lollow on the east side, which bears the name of the Vails 
di hue, is formed of the sides of an ancient and enormously 
large crater. 

But Etna has several hundred smaller craters, separate coni- 
cal little mountains with fiinnel-shaped cavities. Through 
these have the enclosed volcanic vapours made their way out 
in the course of past time; but although certain of these 
craters are individually large, they are too small in propor- 
tion to the whole mass to interfere with the conical form of 
the mountain. Some lie at a small elevation ; for example, 
Montirossi (from which came the lava-stream that laid waste 
Catania), at a height of 3000 feet. 

The soil is everywhere volcanic; it consists, namely, of 
lava, volcanic sand, or volcanic ashes, or of masses of stone 
thrown out in the eruptions. The quantity of sand and 
ashes naturally increases in proportion as the craters are 
approached ; and as they are more firequent, the higher one 
goes, the ashes also increase with the height ; the uppermost 
part is almost covered with them. 

Closely connected with the form of the mountain and the 
nature of its soil, is the characteristic peculiarity of Etna, 
that it is destitute of rivers, brooks, and springs. The rain- 
water, and that coming from the melting of the great beds of 
snow, flows down the steep sides, without being gathered 
into rivers, because there are no valleys there, and on the 
upper part no turf, which elsewhere contributes so essentially 
to collect the water ; the loose ashes and the hard lava are 
equally ill calculated to £sivour the formation of springs. 
These occur only on the lowest parts of the mountain, 
although very sparingly, and at the base are a few small 
streams. The inhabitants are restricted, especially in the 
higher parts, to cistern water. 

The isolated position and the contracted form of Etna 
especially fit it for exhibiting the great influence which eleva- 
tion has over climate, and as a consequence, upon plants. In 
few places, perhaps in none in Europe, are the various 
zones of vegetation so evidently visible and so well defined 
as here, or can so readily be surveyed in one view. This has 
led its inhabitants, without their having the least conception 
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of botanical geography, to divide the mountams into three 
veiy natural zones, into the cultivated zone, the wooded zone, 
and the naked zone. 

In the cultivated zone, going up to a height of 2500 feet, 
we find extensive fields in which wheat and barley are cul- 
tivated, the former for the food of man, the latter for horses. 
The vine-culture is still more widely spread ; the hot, dry 
summer, and the dark-coloured soil, especially fit this zone 
for it. In some places holes have been dug in the black 
volcanic ashes, and filled with mould, in which vines are 
planted; although the roots do not extend beyond the mould, 
the vines, surrounded by the black ashes, bear excellent 
grapes. The cultivation of olives is ako considerable on the 
lowest parts of the slopes of Etna ; of the almond and fig no 
less. Oranges only flourish where water is sufficiently abun- 
dant; thus Etna does not offer any great superabundance 
of this fruit. Cotton and saffi-on are abo grown to some 
extent. 

The cultivation of the soil and the population of this zone 
are so extensive, that indigenous vegetation is scarcely to be 
found ; it is confined almost solely to the lava>streams which 
are too recent to afford a thick enough layer of mould. The 
plant which chiefly prevails, and is characteristic here, is the 
Indian fig, as it is called {Opuntia vulgaris), the succulent 
stems and shoots of which derive nourishment from the 
aqueous vapour of the atmosphere. This plant grows, there- 
fore, on the dryest soils, and flourishing so luxuriantly there, 
its fallen shoots and roots soon form a layer of vegetable 
mould, adapted for the growth of other plants. Besides this 
important advantage, it is applied to various uses by the 
inhabitants ; with its entangled shoots and bundles of spines, 
they form an excellent and almost impenetrable hedge, 
whue the juicy fruit afford a cooling refreshment during 
the hot summer, and hence are eaten in great quantities. 

The second region is the zone of woods, extending from 
2600 to 6000 feet. The orange-tree, the cotton, and the olive, 
are lost ; almond and fig-trees, as well as vines, gradually 
disappear. Com and wine are indeed still grown here, but 
the woods gradually assume the greatest share of the soil, 
and the felling of timber and grazing are the chief occupa^ 
tions here. In the more elevated villages, wheat is no longer 
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ciiltivated, but its place is taken by rye, which, is here called 
Grerman com, probably because it has been introduced firom 
Germany. The woods in the lower part of the zone are prin- 
cipally composed of oaks with deciduous leaves, and chestnuts. 
Here are found the chestnut-trees so celebrated for the cir- 
cumference of their^ trunks, among which the " Castagno di 
cento cavaUi," the circumference of which at the root amounts 
to 180 feet, is especially renowned. The height of this tree 
heine very small in proportion to the circumferencQ of its 
trunk, it looks at a distance like a group of trees, and not 
like a single one. When approached, the tree still presents 
five trunks, standing close together, but their diverse direc- 
tions, and the traces of the exterior of the main-trunk 
existing here and there between them, indicate that they 
were formerly connected and formed one great trunk, which 
is in great part covered with earth. But the very fact that 
the main stem has been destroyed, makes it douttful whether 
several trunks did not exist originally, blended together. 
Yet other trunks are found in the neighbourhood, not indeed 
so large, but of very considerable circumference, and so well 
preserved that it can be seen that they are not composed of 
several trunks. Among others, the " Castagno di St. Agata" 
is seventy feet, and the " Castagno della Nave" sixty-four feet 
at the root, and fifty-seven feet at a distance of four feet 
above the root. 

The upper part of the zone of woods is chiefly covered by 
beeches (which are not met with below 3000 feet), a species 
of fir (JPtnus laricio), and birches. There is no corn-culture 
here, and very few or no villages are seen. This part of the 
zone is turned to account by feeding swine upon the mast, 
and goats in the pastures ; the wood is also felled for timber. 
A species of broom {Genista etnensii), forming a small tree 
or tall shrub, is universal throughout this zone, and charac- 
teristic of it. 

When we pass the tree-limit in the Alps, the Pyrenees, 
and the Norwegian mountains, we come upon the beautiful 
Alpine flora already described ; little shrubs or low herbs, 
with comparatively large, elegant flowers of bright colours, 
and exhibiting great variety of form and colour. This Alpine 
flora is whoUy deficient on Etna, although the elevation is 
quite sufficient to produce an equally cold climate. The 
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yegetation above the tree-limit is extremely poor, in the 
highest degree imiform, and there is not a trace of the forms 
or characteristic features presented by the Alpine flora. This 
zone also is divisible into two. The lower is still a little y@r- 
dant ; the prevailing plants are the tragacanth shrub (Jjstra- 
ffolus siculus), which forms little round tcushions in the lava 
and ashes, welcome to the traveller tired of climbing were 
they not beset with countless spines; then the berbeny 
bush, which is here quite dwarfed, and covered with aharp 
thorns ; and finally the juniper. 

In the upper portion, from 7500 feet to the summit, these 
shrubs have vanished ; the ashes and lava are almost bare ; 
scarcely ten species are found altogether, and of these, two 
are principally seen scattered among the ashes, namely, our 
common tansy {Tanacetwn milgare) and a grounsel {Senedo 
chryscmthemtfoli'us). It is not difficult to explain why tiie 
upper part of Etna has so poor a yegetation, and is entirely- 
destitute of the Alpine flora : the atmosphere does not act 
so readily upon the soHd lava and hard ashes as on other 
rocks, which it converts into the drift, so fertile in the Alps ; 
then again, every fresh eruption prevents, by new lavsrstreams 
and new showers of ashes, this transformation of the soil, 
and at the same time destroys the plants that are beginning* 
to appear ; finally we have to add, the great deficiency of 
springs and brooks. 

Etna has a different aspect at different seasons and under 
different circumstances. This, perhaps, deserves to be more 
minutely explained, and I shall take leave to present a few 
little traits which I witnessed in my journeys over this remark- 
able mountain. 

I saw Etna in its winter character at the begmning of 
March, 1830. Three-fourths of the mountain, namely, the 
whole of the naked and almost the whole of the wooded 
zones, lay beneath an unbroken covering of snow, while at 
the base all the fields were clothed in the brightest green of 
spring ; peas, beans, and flax, were alreadjr in full blossom, 
the flowers of the almond had fallen, and given place to the 
leaves, and the fig-leaves were beginning to unfold ; the mea- 
dows were decorated with hyacinths, narcissuses, crocuses, 
anemones, and countless other fiowers. Etna stood there 
as an enormous cone of snow, with its base eneircled by a 
gigantic wreath of flowers. 
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It was towards tbe conclusion of August and beginning of 
September, 1818, that I first visited Etna. The mountoin 
was then in its summer garb. The snow had entirely dis- 
appeared, except patches in little hollows of the very highest 
pitft, and these were only visible at the very spots themselves. 
The forests looked green and fresh, but the cultivated sone 
displayed a withered, dead aspect. The almost rainless sum- 
mer, the excessive heat, had dried up almost all the grass and 
herbs here ; only tbe evergreen shrubs and trees remained 
with their hard, shining leaves, together with the cactus 
(OpufUid) and agaves, which could bear the drought on ac- 
count of the abundant stores of sap. In the lowest zone 
the botanist's occupation was gone ; I therefore hastened to- 
ward the wooded zone, with the view of investigating this and 
the naked zone. I was obliged to renounce all idea of measur- 
ing altitudes this time, since my barometer had been broken in 
Calabria, and another which I had obtained in Calabria proved 
useless when I arrived at the wooded zone. The weather 
was, and had been throughout the past month, clear, dry, and 
warm. But scarcely had I advanced beyond the limits of the 
woods, when clouds began to gather around the peak, and 
before I had reached the '^English House," as it is called, a 
little building of lava, directly at the foot of the highest 
crater, it was enveloped in the densest fog, and rain began to 
fall. I had made up my mind to take up my quarters in this 
uninhabited house, which lies 9200 feet above the sea, and is 
buried under the snow during eight or nine months of the 
year ; two mules had carried up my baggage, and in addition 
water and fuel, for of these necessaries, which do not fail in 
other mountains, not a sign exists here. The weather became 
worse and wotsc ; thunder, lightning, and storm raged ; the 
rain poured down, it hailed and snowed, and the thermo- 
meter sank to 38° Fahr., while on the same day the tempe- 
ratnre had risen to 78° Eahr. in Catania, at the foot of the 
mountain. I was here alone with my guide, for two days, in 
the most elevated dwelling in aU Europe ; I could bd almost 
certain that no other human being passed the night in the same 
stratum of air. Kept within the walls of the house by the 
weath^, the time might have seemed long enough, but the 
naturalist has always the good fortune to find occupation 
everywhere. It struck me to make a thermometrical obser- 

o2 
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vation every half hour, so as to find out the course of the 
temperature during twenty-four hours at so great an ele- 
vation ; and at the same time, as it 'had been agreed to 
observe it several times in Catania, to learn the difference 
between the temperature at the sea-level and at a point 
elevated more than 9000 feet above it. On the third day 
the weather cleared up,, it became bright, and I was enabled 
to ascend the highest crater, which forms the summit of 
Etna. 

The prospect from the peak of Etna has something quite 
peculiar about it, arising from the fact that the mountain is 
completely isolated and conical ; no peak, ridge, or terrace, 
interferes with the view, and it is almost as if one floated in 
the air in a balloon. Land and sea lie beneath one, as on a 
map ; with perhaps the exception of the western quarter, one 
can see all over Sicily ; if Etna stood in the centre instead of 
the coast, the whole island, although it occupies a surface of 
600 square geographical miles, together with a portion of 
the adjoining sea would be overlooked; as it is, one sees 
beyond the north coast alone, and over this the Lipari 
islands, which lie there as if one could grasp them in one's 
hand ; the southern point of Sicily is also seen ; towards the 
east the Straits look like a narrow stream, on the opposite 
side of which is Calabria, the mountains of , which rise 6000 
feet, and yet one sees the sea beyond them. The great 
shadow which Etna throws is very remarkable ; in the morn- 
ing, when the sun has risen, lighting up the Straits and the 
east side of Etna, the west side of the mountain and that 
part of Sicily lying west of it are stiU in obscurity. 

At that tune Etna was in the most perfect rest, the crater 
was closed, and only slight clouds of smoke arose from it. In 
the following year I had an opportunity of seeing the volcano 
in actimty. 

While the eruptions of Vesuvius succeed one another 
quickly, sometimes stronger, sometimes weaker in degree, 
those of Etna are much more rare ; but when they do happen, 
they are the more violent. No eruption had occurred since 
1811 ; I felt myself particularly fortunate, therefore, that 
when I again visited this mountain in May, 1819, an erup- 
tion had commenced the day before my arrival. I hurried at 
once up the mountain during the night, and reached before 
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daybreak a point, Montagnola, about 9000 feet above the 
sea, which was above the new crater. Here the most glorious 
opportunity presented itself to me of seeing the flames from 
which the smoke arose, and from which the glowing stones 
were hurled ; somewhat below was the outflow of the lava, 
and as there was a precipitous fall towards the Valle di hue 
close by, the lava-stream formed a cascade at least several 
hundred feet deep. In the valley below, or more correctly in 
the gorge, it spread out and flowed like a broad river of fire 
a mile long ; the woods set on fire by the lava burned in 
bright flames, the rye-fields were alreadv destroyed by the 
lava flowing down, and the inhabitants of the nearest villages 
were anxiously calcxdating which way the stream would pro- 
bably take. But it soon stopped ; and this, as I convinced 
myself a few days after, when I visited its base, by the lava 
masses becoming heaped upon one another, and thus forming 
a dam for the stream itself. 

While I was watching this eruption, and endeavouring to 
approach the crater as closely as was advisable, the sun rose. 
The sun's light struggled with the so-varied lights of the 
crater-fire, the burning lava, and the blazing woods. At 
length the sun triumphed ; the colour of the fire of the crater 
became greyish, that of the lava changed to a white smoke ; 
all around was covered with snow. This combination of fire 
and snow, and this contrast and contest of the different 
ifluminations, was one of the most interesting natural phe- 
nomena I ever witnessed. 

Eight days later I visited the principal crater. The Eng- 
Kah House and the principal part of the naked zone were 
covered with snow ; at the summit I measured the height of 
the mountain, while the earth trembled under my feet. The 
new crater had grown into a considerable hill in the course 
of eight days, through the stones and ashes thrown out. 

When I sailed from Messina to Naples, in the beginning 
of July, five weeks afterwards, the crater was still burning ; 
and as Stromboli was in flames at the same time, I had two 
burning volcanoes before me at once. 
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CHAPTER XI. 

BAMBLES IK THE ELA^BST. 

The great Alpine chain which bounds Italy like a gigantic 
wall upon the north, separates at its eastern portion into 
three principal branches, the southernmost of which extends 
in the direction from north-west to south-east, as far as the 
northern bays of the Adriatic, and joins further to the south- 
east the Dinaric Alps, which run along the east side of this 
sea. That portion of this south-eastern branch of the Alps 
which lies nearest to Trieste, namely, the greater part be- 
tween Gorz, Trieste, Fiume, and Mount Nanus, is called the 
Karst. During an eight-weeks' stay in Trieste, I made many 
rambles among these mountains, and I will here endeavour 
to convey the image which they impressed upon me of the 
natural conditions of this region. 

Most of those striking features which characterise the 
great mountain masses of the Alps vanish in the Eiarst. 
Here we find no summits rising 12,000 or 15,000 feet above 
the sea, covered with eternal snow, forming a zone 4000 and 
7000 feet high, from which blue glaciers stretch their arms 
along the flanks and into the vaUeys ; the most elevated sum- 
mits of this eastern portion attain in general only 4000 or 
6000 feet; few rise above the snow-lme, and no glaciers 
extend down from them. We also miss here the sharp crests 
of the Alps, the steep declivities, and the deeply-excavated 
valleys, which form regular longitudinal and cross grooves ; 
this portion of the Alps approaches to a plateau in form, 
being broad, and, in comparison with the rest of the Alps, 
flat ; the most elevated portion presents an undulating and 
exceedingly irregular surface, from which rise several peaks 
and crests, and over which go passes ; these are not, there- 
fore, as is usual in the Alps, formed by two closely-adjoining 
cross-valleys. The condition of the water-courses is closely 
connected with this. On the south the chain comes so close 
to the sea that no proper river can be formed here, and 
although we do find streams in the interior, tributaries of the 
river Isonzo, lying on the west, their course is irregular ; 
and, moreover, several rivers are met with which have no 
outlet at all, or at all events no visible one, to the sea, in 
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some cases flowing into inland lakes equallj devoid of 
outlet, as the Zircknits lake, in others, lost in subterranean 
reservdbrs. 

In regard to the character of the rocks also, the Earst 
monntama differ from most parts of the Alps ; instead of ex« 
hibiting a great yariation of the structure, the Earst is com- 
posed of an uniform grej limestone, wearying to the eje. 
^Numerous funnel-shaped hollows are met with on the surface 
of this limestone, not unlike volcanic craters in form ; but 
tbeir composition sufficientlj testifies that no Tolcanic erup- 
tions have taken place here. Both in the funnel-shi^d 
hollows and on the level or undulating surface, we find innu- 
merable masses of fragments of limestone, of irregular form, 
very often perforated with holes ; sometimes large, sometimes 
small; sometimes spread out in strata, and sometimes piled 
up in heaps, which are not unlike those of the burnt lime 
around hme-kilns. These heaps and beds of broken lime- 
stone often render rambles in these regions veiy fatiguing, 
and, unlike the piromontories and difb of the Alps, the^ yield 
no compensation by producing picturesque views. 

This limestone is full of grottoes or caves, remarkable for 
their size and depth. Like man^ limestone caverns in Ger- 
many, they are Imed with Btalactites, which present a great 
variely of forms, looking like ^;igantic cones of ice — columns 
and galleries, in which the imagination, especially as the 
caverns are commonly illuminated only by the aid of torches, 
sees altars, palaces, temples, &c. The Corneal is undoubtedly 
the most beautiful of these grottoes. The visitor descend 
into one of those deep, frmnel-shaped recesses so frequent 
in the Earst ; at the bottom is found a narrow entrance to 
the cavern, but it soon rises, and you enter a large vault sup- 
ported by columns; soon you pass over a colossal bridge, 
formed by nature, beneath which a subterraneous river is heurd 
flowing, or a subterranean lake is seen ; then you arrive at a 
projecting mass of rock, from which you look down into a pit, 
the bottom ofwhidi lies beyond the reach of the torchlight. 
According to my barometrical measurement, the greatest 
depth of this grotto is 400 feet lower than the entrance. 
The Adelsberg and Magdalen grottoes, both near Adelsberg, 
are of similar character ; in the first are found bones of the 
cavern bear (one of the beasts of prey of the ancient world) ; 
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the last is especiallj remarkable from the Proteus {Hypoeh- 
thon) being found in the great lakes lying at the bottom 
of the grotto — a remarkable animal never beholding day- 
light, the eyes of which are little developed and hidden by a 
membrane, and which, although a four-footed reptile, breathes 
all its life by gills, and has a rose-coloured body, so trans- 
parent that the colours of its viscera show through. In 
these grottoes also are found some peculiar insects, spiders 
and crustaceans, which are blind and of very pale colours 
— ^white, yellowish, or light brown. 

The grotto of St. Canzian is of somewhat different nature ; 
while most of the others have a low entrance, and require to be 
lighted by torches, this has a very large opening, and in spite 
of the great size of the grotto, is corapletelv Sluminated by 
the daylight. Quite at the back a small orifice is found into 
which the daylight shines, and at the bottom the pretty large 
river Eekka runs with great velocity into the grotto. Up, 
600 feet above, on the mountain, which is completely hol- 
lowed out by the grotto, lies the village of St. Canzian. Be- 
hind the grotto lies a funnel-shaped hollow severalhundred feet 
deep ; by descending with great labour into this, another sight 
is obtained of the river Eekka, flowing out from the back of the 
grotto. Here it forms a cascade, and after nmning a little 
distance along the ground, again hides itself beneath it, and, 
apparently, never becomes visible again. Some, however, think 
that it is the Eekka which emerges Irom the mountains as a 
short coast river, under the name of the Timavo, at a distance 
of about thirty miles ; this is navigable by small boats when it 
passes out from the cliffs. Near Planina, a river flows into 
the mountain in the same way, and in like manner another 
near Schloss Lueg, which lies m an open cavern. The Zirck- 
nitz lake exhibits another remarkable connexion between 
superficial and subterraneous waters, and has been renowned 
for centuries as a great natural curiosity. This lake, which 
is about five miles long, two and a half wide, and fifteen feet 
deep, sometimes loses all or nearly all its water, and then, 
after some time, regains it, freauently pretty quickly. It is 
said of this lake, that one can nunt, fish, and reap upon the 
same ground. When full of water it abounds in fish ; when 
dry, one may hunt hares over it ; and it is sometimes sown with 
buckwheat or oats. The lake appears, especially at one side, 
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to stand in connexion with subterranean reservoirs of water, 
and the increase or decrease in them seems undoubtedly to 
affect the quantity of water in the lake. Becent observations 
appear to show that the rise and fall of the lake goes hand in 
hand with amount of rain of the seasons and of the year ; and 
this corroborates the opinion that these subterraneous re- 
servoirs of water, considerable as they are, derive their origin 
from the superficial water, which flows down into the subter- 
raneous lakes or rivers through the calcareous fragments of 
the surface, through the crevices of the cliffs, and through 
the months of the caverns. This penetration of the super- 
ficial water down into subterraneous accumulations, in com- 
bination with the 8parin£; amount of rain which is a charac- 
teristic feature of the cumate of the south-eastern parts of 
!Bixrope, causes the great deficiency of springs and wells in 
the Karst ; whence the inhabitants, as in Dalmatia, are for 
the most part dependant on rain-water collected in cisterns ; 
and in this we meet with another great difference from the 
rest of the Alps, so rich in springs and brooks. 

The absence of rain and moisture, together with the coat- 
ing of broken limestone over the surface, are certainly the 
most important causes of the veiy poor vegetation of the 
Karst. Northward of Nanus, between Adelsberg and 
Zircknitz, as weU as on the northern declivity of the chains 
general^, fir-woods flourish, and on Nanus, beeches ; but the 
proper Karst, between Nanus and the sea, excepting solitary 
hollows and other isolated spots, where a few oaks and horn- 
beams appear, is destitute of wood. But the Karst is not 
only without woods, it is abnost devoid of plants ; only here 
and there a juniper-bush, some little herb or a grass, springs 
from the heaps of limestone. This gives a totally different 
character from that of the Alps ; for these are remarkable 
for their forests and luxuriant meadows. Hence it will be 
readily concluded that the land is little fitted for corn-culture, 
and suited only for cattle-feeding ; here and there only have 
little patches been ploughed up in the hoUows, in which a 
crop of wheat or oats is painfully coaxed out of the thin 
layer of soil, or in more favourable situations- vines planted. 
Grass for sheep is met with sparingly here and there. The 
mountain-chain is consequently only thinly populated ; the 
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villages consist of miserable huts ; dirt and poverty preyail 
among the ragged natives, and beggars are met with every- 
where. The iidiabitants, Dlyrians of Sclavonian race, axe at 
the same time a depressed people; thej are ruled by foreigners, 
who do not understand their language or their customs. 

The £!arst and a large portion of Gamiola thus exhibit 
the picture of barrenness, drought, sterility, and absence of 
life. To see an3rbhing beautiful, one must descend into the 
earth, where the briUiant torchlighted pictm^s transport the 
beholder into fairy land. 

Yet the inhabitant of the Karst can see the beauties of 
nature in full splendour above ground ; he need onlj^ wander 
to the border of the precipitous slopes of the mountain-chain, 
for then there lies at his feet the proud Adriatic Sea, over- 
arched by the clear Italian sky, and on the slopes themselves 
the fig and laurel grow wild, with a crowd of other plants 
characteristic of the Italian climate. The olive, the exclusive 
property of Southern Europe, widely extends its grey cover- 
ing, the vines form arcades, the almonds in spring spread a 
rosy carpet over the gardens, and the Triestans have built 
innumeraWe villas to shield them from the burning heats of 
summer. 

But although we are in Italy here, we soon observe not 
only the vicinity of the Alps in general, but above all that of 
the Eastern Alps, which, being lower, allow the passage of 
the cold wrads which come from the great plains of Eastern 
Europe and "Western Asia. The mountain- wall which sepa- 
rates South from North Europe is interrupted in two places 
by depressions — in France between the Pyrenees and the 
Oevennes, between them and the Alps, and here at the Karst. 
Through the former come the milder western gales, but here 
the cold and dry east winds, which sometimes blow with 
violence, under the name of horra. When this horra pre- 
vails, the ships cannot lie in the harbours, and it offcen does 
great mischief by land and water. Hence we seek in vain 
for oranges, which are cultivated at the Lago di G-arda and 
Lago Maggiore ; and the oHve is only secure from frost to the 
west of Trieste, where the steep Karst itself affords a shelter 
against the wind ; in the valley running in toward the east 
of Trieste, where the wind has full play, all the olive-trees 
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were frozen in the winter of 1788-9, from which cause yeiy 
few are met with there now. In the first half of April, I 
witnessed a storm which appeared to me like a hiirricane, 
hut it was only called a harrin (a diminutiye of barra). It 
hrought such cold with it, that the thermometer sank almost 
to the freezing point ; wat^ froze in the ships in the harbour, 
the environs of Trieste were covered with snow, and buds of 
the vines looked as if scorched. The almond did not blow 
before April. The deciduous trees did not come into leaf until 
the middle of the month ; on the 23rd of April snow fell there, 
but melted directly. On the 1st of Majr, the Triestans cele- 
brated the appearance of spring by a visit to the neighbour- 
ing Boschetto. 



92 THE EABTH, PLANTS, XSD MAN. 

CHAPTEE XII. 

CAPEI AND ISCHIA. 

The Bay of Naples presents one of the most beauti^l 
pictures oi natural scenery in our quarter of the globe. 
Under that clear sky which falls to the lot of the countries 
of the Mediterranean, the sea, which, like the atmosphere 
here, assumes a deep blue colour, runs into the land in a 
bay rounded in its general form, but broken by promontories. 
At the bottom of the bay lies the isolated, conical Vesuvius, 
4000 feet high, and incessantly smoking; along the south 
side stretch the mountains of Castellamare, among which 
Monte St. Angelo rises to 4700 feet, displaying forests of 
the northern beech, and on the upper portion a few sub- 
Alpine plants, while for some months of the year it is 
covered with snow. The north side of the bay is bounded 
by much lower volcanic hills, surrounding ISTaples on one 
side. 

Before the mouth of the bay, like two portal columns to 
the beautiful temple of Nature, lie on either side the islands 
of Capri and Ischia, which by their height and well-marked 
forms essentially contribute to remove the uniformity which 
the prospect over an unbroken sea-view to the west would 
otherwise display. Separately or together, according to the 
different points of view selected on the coast, these islands 
in some degree limit the field of vision. 

As seen from the shores of the Bay of Naples, these two 
islands present a remarkable difference in their outlines. One, 
Ischia, looks like a conical mountain falliug off gradually, with 
its base considerably extended towards the east ; the other, 
Capri, displavs very sharp, angular forms, and is divided by 
a fissure in the middle into two portions of unequal height. 
These varying outlines are most intimately connected with 
the geological characters of the islands. Ischia is wholly 
volcanic, Capri is formed of limestone cliffs. 

This difference becomes more accurately comprehended 
when the islands themselves are visited. The principal mass 
of Ischia is formed by the mountain Epomeo, 2500 feet above 
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the sea. This is no longer among the active volcanoes, the 
last eruption having taken place about 550 years ago (1301) ; 
hut the latest lava-stream st^ lies almost hare, vegetation 
beginning only here and there with a thin coating of the 
greyish-white lichen Stereocaulon pMchale, But although 
Epomeo no longer pours out lava, nor does its peak smoke, 
there still remain several indications of volcanic action upon 
the island. Warm springs present themselves in many 
places, and form the well-known medicinal baths ; in several 
places warm vapours rise out of the earth — ^QJumaroleB^ as 
they are called, at which there is danger of burning the 
hand when it is thrust into the earth. The buildings bear 
perceptible traces of numerous earthquakes. Not a single 
valley is found on the island ; but the mountain is full of 
narrow, deep, and long fissures, which one can enter at the 
foot of the mountain ; they resemble narrow lanes between 
infinitely high walls, which become continually higher, and 
the fissures consequently darker, the further one goes in. It 
has a rather depressing effect when you penetrate in this way 
sometimes a mile into the mountain, the light fix)m above 
constantly diminishing, the bleat of the goats and the song 
of the herdsmen constantly growing weaker. 

Capri, on the other hand, as already mentioned, is com- 
posed of limestone. It is formed of two principal cliffs, the 
western, which rises as Monte Solare to nearly 2000 feet above 
the sea, and the southern, on the summit of which the ruins 
of the palace of Tiberius lie at about 1000 feet ; both portions 
rise e^remely abruptly from the sea, and the landing-place is 
therefore in the fissure between them, where one meets steep 
cliffs at once on each side. The inaccessibiliiy of the island 
has been known in history from the time of Tiberius to the 
last war. The access to the west side of the island where the 
town of Anacapri lies, is effected by a flight of several 
hundred steps hewn out of the rock, which runs down into 
the sea. The uppermost step of the flight lies nearly 1000 
feet above the sumce of the sea. 

The limestone mountains of Capri exhibit no clefts like 
those of Ischia ; but instead of these, the caverns so frequent 
in other limestone rocks. These are particularly abundant 
on the sea-coast, and as the sea penetrates into them, they 



eaoL be rowed into in boats. The Azuro, or blue grotto, is 
remarkable among these cayems. The entrance to it is so 
low that it is inaccessible at high water, and it is usuallj 
necessary to lie down in the boat at other times in order to 

?ass in, while the grotto itself is lai^e, lofty, and vaulted, 
'he dome presents to the eye a beauti^ sky-blue colour. 
Not only do these two islands present very great differences 
in respect to outline and composition, the contrast holds in 
their vegetation. The distinction is seen most clearly in the 
cultivated plants. The loose soil afforded by the volcanic 
ashes is, in Ischia as in other districts, especially adapted for 
the culture of the vine ; while the haxd cliffs of Capri, like 
the limestone hiUs of many countries of the Mediterranean, 
are particularly fitted for the growth of the olive. Hence 
Ischia, excepting the higher portions, which are either bare 
or overgrown with low chestnut thickets, may be regarded as 
one great mne-hill; Capri, on the other hand, with the excep- 
tion of the wildest parts, which do not admit of* cultivation, 
and a few isolated patches devoted to corn-growing, is a 
great olive-hill, A wonderfully beautiful aspect is displayed 
by the east side of Epomeo, which forms a semicircle divided 
into terraces, either when the vines are unfolding their young 
leaves in spring, or when they are covered with ripe grapes 
and parti-coloured leaves in autumn. The olives on Capri, 
wiHi their grey leaves, have not such a beautiful appearance, 
but the greater variely of the forms of the rock compensates 
this deficiency. 

Both islands, and particularly the densely-populated Ischia, 
are cultivated to sucm a degree that it is difflcidt to recognise 
the characteristic features of the indigenous vegetation. But 
it appears to me that Ischia affords £ar fewer rare plants than 
Capn. 

Ischia, however, exhibits a remarkable exception to this, 
and at the same tune a phenomenon worthy of notice in re- 
ference to the history of vegetation. In two of those smoking 
places above mentioned, the Eumarola di Erasso and the 
Fumarok di Cacciotto, grow two plants which are not found 
elsewhere in the kingdom of Naples; namely, the sedge 
Oyperua polystachim and the fern Fteris longifolia; they 
grow in the midst of the ascending vapours, and in earth so 
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hot Uxst it bunw the hand when an attempt is made to dig 
up the roots. 

TheNeapoHtan botanist, Tenore, who made this discoTeiy, 
tnmsplsQtea these two plants into the Botanical Garden at 
Naples, bat they did not bear the winter there. Tenore con- 
sideied Ihem as tropical plants, growing in Ischia in a hot* 
house formed by nature, and he at once built the bold 
hypothesis that these two plants belonged to the earlier 
period of the earth's existence, when Europe possessed 
pahns, elephants, and the rhinoceros; and that they had 
surviyed the revolutions of thfe globe which have intervened. 
This hypothesis can scarcely be accepted, for many reasons ; 
and the enigmatical character of the certainly difficultly 
explicable appearance of these two plants is lost when we 
caU. to mind that Oyperus jpolystachius occurs on the north 
coast of Africa, and JPteris longifolia in Sicily ; for I found 
this fern near Syracuse, therefore much nearer than the 
stations previously known. But the question still remains, 
whether these two plants originated upon the island of 
Ischia at the same time they did in other parts of the 
globe, or have been subsequently conveyed to that island ? 
When a species of plant occurs in common, and in both 
places widdy diffused, in very distant regions — ^for example, 
in Lapland and in the Alps, Europe and New Holland, or 
Europe and Mexico — and is not found in the intermediate 
countries, it is assumed with most probability that it prima- 
rily originated in both places. On the other hand, I think . 
that one must rather have recourse to migration for the 
explanation, -if the distance from the nearest locality is not 
overwhelmingly great, and the plant has otherwise a very 
extensive area of diffusion; conditions which here exist. 
"Whether the migration has taken place by the aid of birds, 
or accidentally through human agency, I will not venture to 
determine. 

"We have a similar instance in Hungary. In a lake formed 
from warm springs is found the Lotus plant, which belongs 
to the flora of Egypt and other warm countries. It differs a 
Httle, it is true, from the Egyptian form, and hence recent . 
writers have assumed it to be a distinct species — Nymphea 
thermalis. But in any case, we have here the example of a 
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form of plant wliicli occurs with imimportant modification, 
under eenpedally fiiTourable circumstances, in a country of 
much colder climate, and which could not maintain itself 
without these special local conditions. Perhaps we may 
add here, that a species of moss, Zygodon torquatus, Lieb. 
(^Qrimmia tor quota, Homschuch), which occurs without fruit 
in Heijedal in Sweden, is stated by Professor Steenstrup to 
occur with fruit about the volcanic springs of Iceland. 
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CHAPTEE XIII. 

ITATTJBB IN THE SOUTH SEA ISLANDS. 

The South Sea, or Pacific Ocean, is the largest connected 
mass of water upon the surface of the globe. It is bounded 
on the east by America; on the west by Asia and New 
Holland. Taking into consideration the many large islands 
which occupy the space between Asia and New HoUand, it is 
permissible to regard the seas separating these last two 
portions of the globe as mere interruptions of continxiity, and 
to view these two regions, together with the islands lying be- 
tween them, as a smgle vast continent. Then, since this 
continent and America approach so near together in the 
north that merely a narrow opening — Behring's Straits — 
remains, while they are separated so widely from each other 
in the south (the southern point of Van Diemen's Land and 
Cape Horn), the Pacific Ocean appears like a gigantic bay 
penetrating from the South Polar Ocean in between the two 
continents. 

These two continents exhibit very different characters 
where they border the ocean. If we except the most northern 
part of North America, from which projects the peninsula of 
Alaschka, continued by an arc of islands which reach almost 
to E^amtschatka — as also the islands which adjoin the coast, 
and the most southern part of South America, where rows of 
islands lie almost in contact with the coast— the remaining 
portion of the west coast of this continent is without islands ; 
the lofty mountain masses lie almost everywhere close upon 
the sea. Upon the opposite side of the South Sea, on the 
contrary, we find, throughout, a series of large islands, like 
bulwarks or dykes for the coasts, which in general exhibit no 
high mountains here. We shall not reckon these rows of 
islands, these bulwarks for the continent, as part of the South 
Sea Islands, since they differ very much from the rest in 
direction, in size, and in their whole character. In this way 
we exclude from the South Sea Islands, the Kuriles, the 
Japanese Islands, the Philippines, New Guinea, New Ireland, 
New Britain, the Solomon's Islands, the New Hebrides, and 
New Caledonians ; indeed, even the islands of New Zealand 

H 
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are most correctly regarded as a prolongation of this great 
dyke. 

Therefore, excluding these bulwark-islands, and likewise 
the above-mentioned Ime of Aleutian Islands, the South Sea 
Islands are included between the two tropics; only little 
solitary islands, Like Easter Island, go a little beyond these, 
about to the twenty-seventh degree. The whole of these 
islands may be considered a special quarter of the globe, and 
called Oceania. 

On no other part of the earth's surface are so many islands 
collected together ; the number exceeds many thousands ; in 
fact, they are uncounted and innumerable, like the stars of 
heaven. But they are all very small. The largest, which 
considerably exceeds the rest in circumference — Owyhee, 
or Owai — ^is only a little larger than Corsica. This is an 
essentially characteristic feature of this part of the globe; 
we are convinced of this very readily when we look at the 
other large groups of islands — ^such as the "West Indies, the 
Asiatic group oi islands, and the Greek Islands. 

When we reflect what differences present themselveB, in 
Europe even, between the continent and the peninsulas, be- 
tween large and small islands ; what influence this has upon 
climate and j)lants, upon the habits and intercourse of the 
people, in spite of all the parts lying so near together, — ^we 
easuy perceive how the curcumstance that Oceania is com- 
posed of countless spots of land, sprinkled, as it were, over 
an extensive sea, must give a very peculiar stamp to this part 
of the globe. On no other part of the surface of the earth, of 
any considerable extent, are the land, and consequently the 
climate, the vegetation, animal life, and the inhabitants, ex* 
posed in a similar way to the influence of the ocean. The 
mhabitants are, so to express it, seamen on board rafts. 

At first sight it might appear as if the South Sea Icdands 
were scattered in the ocean without trace of atraiigement. 
A closer examination, however, shows us, in the first place, 
that they lie much nearer to Asia and New Holland, and 
adjoin the bulwark closely ; while there is a considerable dis- 
tance between these insular groups and America. That a 
fixed rule holds here, is seen from scarcely any solitary scat- 
tered islands beiug found in this interi^aoe. It is in the 
next place evident, that the islands collectively form a carve 
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&om north to soutk-eaat, £rom the northern Mariana to 
Easter laland ; and that about the middle of this bow the 
Sandwich lahinds lie considerably detached from the rest. 
In detail also, we remark some regularity in the distribu- 
tion ; we can separ^ certain groups and rows, albeit not by 
sharply-defined limits. On the north of the equator, the 
islands are arranged more in rows, which sometimes run 
north and south, as in the Marians, sometimes west and east, 
as in the Carolines, or north-west and south-east, like the 
Sandwich and Lord Mulgrave's Islands ; the groups of islands 
whidi lie in the southern hemisphere are arranged rather in 
romidish groups, as the Eegees, the Friendly and Society 
Islands, a&d the Low Islands. But outside these lie seyeral 
detached islands in small groups, which cannot easily be 
reckoned to those main groups, especially in the remote parts, 
as Fitcaim's and Easter Island. 

With regard to elevation above the sea, the South Sea 
Islands exhibit great variation ; some are very low, and rise 
but a few feet above the water, in £Eu;t, they are partly or 
entirely ov^flowed by high tides ; others are mountainous, 
and rise steeply to considerable altitudes. Mowna Eoa, in 
Owyhee, is 12,000 or 13,000 feet high. When we reflect 
that this island, as already mentioned, is not much larger 
than Corsica, this height becomes the more remarkable. 

In the geological characters of the South Sea Islands, the 
eeral formations play an important part ; and among them 
ibe Molsy as they are called (lagoon islands, Matus), deserve 
our first attention. These are very small islands, consisting 
of a narrow strip of land forming a ring, or of parts of a 
mg, round an internal lake (lagoon). The ring is either 
quite complete or it presents one or more openings, it is 
fieqitently longish instead of circular, and the whole island 
rises very little from the sea — six or twelve, or at most thirtjr 
feet higher upon the windward than upon the lee side ; it is 
fimned exdusively of corals and fragments of corals; the 
breadth of the ring amounts to 1000 or 2000 feet, in part 
iooded at high water. The lagoon is not very deep, and be- 
comes gradually filled up by the fragments which are thrown 
up by the sea. When the ring is completed, and has attained 
a certain height, the lagoon becomes a fresh-water lake. The 
iitols are most prevalent in a zone from the Carolinas hy 

h2 
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Mulgrave's IslandB to the Low Islands, that is, from north- 
west to south-east, and they constitute the greatest part of 
Oceania. 

The second kind of coral-structures present themselves as 
coral-reefs, which Ue at some distance from islands of yajrious 
geological structure, but they follow the outline of the coast. 
These reefs are very narrow, annular, and low, essentially 
resembling the Atols in structure, especially when the island 
which is surrounded in this way is smalL The water in the 
channel between the island and the reefs is rarely completely 
shut in, a variable number of entrances to it generally oc- 
curring. The depth does not exceed fifty fathoms, while on 
the outside of the reef it is not uncommon for no bottom to 
be found. The Society Islands, the Pegees, and a few smaller 
groups, exhibit these reefs. 

Lastly, the coral-formations occur as coralr-hcmJcSy which 
rest immediately upon the coast of large or small islands, 
when the coast sinks gradually to the sea oris surrounded by 
shallow water. The Sandwich, the Society Islands, the Manans, 
and a few other smaller grqups, present this structure. 

The coral islands are formed in the first instance beneath 
the surface of the sea, by the growth of coral animals — little 
slimy creatures which are connected together, and grow out 
in branches like plants, or in other forms. 

According to Porster's theory, which for a long period was 
imiversally received, the coral islands were supposed to have 
grownup gradually from the greatest depths; but this opinion 
is now discarded, it having been shown that the coral aTiiTnal^ 
are only found living at a less depth, and that they flourish 
best immediately beneath the disturbed surface of the se% 
not, however, where they are laid bare at ebb tide, for in such 
places they die. Steffens, and with him most geologists, 
assumed that they were elevated submarine volcanic craters, 
which had their upper border clothed, with corals ; but none 
of the Atols are more than a few feet in height, and it is not 
to be assumed that all craters would be of equal height. The 
most recent theory is Darwin's, according to which the three 
kinds of coral-formations above described come into a natural 
common relation. He supposes a slow sinking to take place. 
An island surrounded by coral-formations {coral-hanks) sioka, 
and as this takes place, the coral grows up to the surfEuse 
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of the sea, the most yigorous growth taking place on the 
outside, where the most abundant nutriment is found. An 
island then remains in the middle, around this is water, and 
this is enclosed by a ring of coral-structures ; in this way an 
island surrounded bjr a coral-reef is formed. By further 
Binlriiig, the central island finally sinks beneath the surface 
of the sea, the lagoon is formed in the middle, the border is 
the ooral-formation, and in this way an Atol is produced. 

The islands which are surrounded by coral-reefs, and those 
which haye coral-banks around them, are of different geologi- 
cal character. Most of them are volcanic (lava, basfdt, 
trachyte), a few are still in volcanic activity, as tho Sandwich 
Islands and Tufoa among the Friendly Isles. 

There are, indeed, few regions of the earbh which have so 
favourable a climate as the South Sea Islands. As they lie 
within the tropics, the climate is warm, but the heat is not 
oppressive, for the predominant ocean causes a cooling, and 
is thus a powerful equalizer. The mean temperatui'e of the 
various points of Oceania falls between 76°— 77° Fahr. From 
observations in the Sandwich Islands, the highest degree of 
temperature is 89° Fahr., the lowest 59° Fahr. above the 
freezing-point, and the difference between the warmest and 
coldest month is only 9°. Consequently, there exists here 
not only an eternal summer, but a constantly cool and plea- 
sant summer. The insupportable heat suffered in the desert- 
zone of Aj&ica, and the coast regions of Peru and Chili, is here 
unknown. Generally speaking, there is no want of moisture 
and rain, and most of the islands have one rainy season, the 
summer. Moisture is especially present on the volcanic 
mountainous islands, for the currents of air loaded with 
Tapour are arrested and cooled down by the mountains, and 
the vapours then fall as rain ; only a few of the lower islands, 
which, so to express it, cannot give themselves rain in this 
way, and which lie outside the zone of the regular rainy sea- 
son — for example, Easter Island, south of the tropic — suffer 
from drought. 

A cause contributing much to render the climate of the 
South Sea Islands constant, is, that they lie within the zone 
of the trade- winds, of the constant east wind, which is north- 
east northward of the equator, south-east to the south of it, 
and which so much facilitates the sea-voyage from America, 
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but compels those who wish to sail in tbe opposite directdon, 
to seek a liigher latitude. It must be observed, however, 
that in the neighbourhood of the limits of the zone of the 
trade-winds, and in the southern hemisphere a little within 
the tropics, the trade-wind is interrupted at a certain seasen 
by opposite winds ; here, consequentlj, the so-calLed moneoons 
occur ; and even within the zone of the trade-winds inter' 
ruptions of the raiay season occur. 

In consequence of the trade-winds, the mountainous islands 
have a weather and a lee side ; on the latter there prevails ia 
part calms, which in the higher islands extend even many 
miles into the sea, in part the alternation in the twenty-four 
hours of land-winds during the night and sea-winds daring 
the day. In the dwellings of the natives the doors are usually 
turned towards those alternating winds, and they thus obtain 
an agreeable coolness ; these dwellings, which mostly consist 
of great roofs resting upon short posts, are on the wnole well 
suited to the purpose, and many travellers describe it as ex- 
tremely pleasant to repose on mats or mattresses in the sub 
in the day, or during the night. 

This climate is as healthy as it is agreeable ; here nol^ung 
is known of the deadly diseases of Java or Guinea ; nothing 
of the climatal fevers of the West Indies. Man lives in the 
fresh sea-air as on board a ship, but without the confined 
atmosphere of the ship's cabin, and without the other dis- 
agreeables, want of exercise, want of fresh vegetables and 
water, which accompany a sea-voyage. 

"When a high degree of temperature is combined with 
abundant moisture, we usually see a luxuriant and richly- 
varied vegetation. Such is met with in the Asiatic Islands, 
in New Holland, BrazU, and in several tropical climates. But 
this is not the case in the South Sea Islands. On the volcanic 
islands, it is true, there is a superabundance of plants, and 
large plants, but the number of species is smaU and the 
variety consequently little. "While we are acquainted with 
more than 5000 species from Brazil, we know scarcely as 
many hundreds from the South Sea Islands. To this is added, 
that few vegetable forms are peculiar. The forms which pre- 
sent themselves are Asiatic or Australian, particularly the 
former; but not American, even on the islands which lie 
nearer to America than to Asia. 
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We bare already aUnded to the probable causes of the 
South Sea lalaiids hayiug so poor a flora, in spite of their ex- 
oelleiit dimate; namelj, that the islands have probably 
ongiiuited «nce the time at which Nature ceased to produce 
new forms, whidi is true of the coral and probably of the 
Tolcaoie islands ; further, because the islands are so small and 
he 80 much scattered, which opposes a considerable hindrance 
to the migration of plants, both from the continent to the 
islands and from one island to another. The comparatiTely 
large number of ferns and LycopodiacefiB is remarkable ; they 
eenstitute one-fourth of the species. 

We cannot apeak of all the characteristic wild plants, but 
we will name some of them. The cocoa-nut paun, the tail 
trmdcB of which render many of the low islands visible, 
forms forests, and aff(Hrds the inhabitants fuel and timber, 
the nourishing nut, cocoa-nut milk, and oil. JPandanus odaro' 
ii98imu8, with its stems undivided while young, and branched 
and curved in the old^ stages, with its leaves arranged in 
spiral lines, its pleasant-smelling flowers and large heads of 
frmt, which furnish a not very superior food. Casuarina 
^quiaetifoUa^ a large tree, distinguisned by its jointed, lea&> 
less branches, resembling the Equiseiwn^ or "horse-tail.** 
The inhabitants regard it as a funereal tree, as the Europeans 
^ the cypress. On the Sandwich Islands especially occurs 
the aandbl-wood tree, the wood of which is carried to China 
to he used for smoking. 

Among the cultivated plants, the bread-fruit tree deserves 
especial mention — a large tree forty feet high, with leaves 
resembling those of the fig, and with large fruit, which 
through their mealy nature are very nutritious, and when 
<iooked ace said to taste like the finest wheaten bread. The 
plantain or the banana, with their large leaves and their like- 
vise nutritious fruits. The Tare, the tubers of which, like the 
potato, contain abundance of fecula, and are eaten boiled or 
K)asted like them ; the cultivation of this, reqiuring so much 
pabs, because it must be kept under water at one time of 
the year — a process effected in the Sandwich Islands by means 
of canals — ^is an evidence of the industry of the inhabitants. 
The Batatas, or sweet potato, and the yam, the tubers of which 
are of similar nature. The Tee-tree, which is regarded as a 
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Bymbol of falsehood and lying, because its leaves are some- 
times red and sometimes green, and the root of which is 
used for the distillation of a spirituous liquor. A kind of 
sugar-cane. Ava, a kind of pepper {IHper methysticum)^ from 
which a strong intoxicating liquid is prepared, which is said 
to be very congenial to the taste of the priests and some of 
the chiefs. The paper-mulberry, the fibre of which is used so 
industriously by the inhabitants for clothing and all kinds of 
textile fabrics. 

If Oceania is poor in species of plants, it is still more so in 
land animals. The only land Mammalia found by the first 
Europeans who visited these islands, were the pig, the dog, 
and the rat — ^animals which might have been conveyea 
thither, either with or against the will of the inhabitants ; 
and even these were not S)und in all the islands. Some few 
mammals may perhaps have escaped notice, since the more 
recent naturalists who have visited these islands, mention 
the mouse, also a couple of species of bat and a small Sodent ; 
but in any case there is great poverty in mammals. The 
other domestic animals which the Europeans carried with 
them were therefore entirely new to the mhabitants ; hence, 
the horse, for instance, they called a pig for riding. There 
also appears to be a striking want of insects. The number 
of birds is greater. Marine animals, on the contrary, such as 
seals, fish, turtles, crabs, mollusks, &c., are superabundant. 

The absence of mammals, and of all domestic anima.lfl 
except the pig, exercises so much influence on the economy 
of the people, that it certainly deserves mention as a cha- 
racteristic feature of Oceania. 

Common language, common customs and mode of life, 

rjement of features and the other physical characters, unite 
the inhabitants of the South Sea into one race. The 
inhabitants of the Sandwich Islands understand not only those 
of Tahiti, but even the New Zealanders, and mere dialects of 
one fundamental language are spoken throughout these 
islands. The characteristic customs, the tatoamg and the 
tahoo^ the placing of the dead in a kind of open tomb 
(morais), ornaments and decorations, the use of the double- 
canoe, the culture of the same useful vegetables, are, with in- 
considerable modifications, common to the most distant islands. 
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It is TmiyersallT agreed that the inhabitants of Oceania 
are a fine and weU-made race of people, differing less from 
the European, Arabic, and Indian, than from the other races. 
Their preyaHiDg colour is far from what we can call black ; 
even among the lower classes of people, who are constantly 
exposed to the son and air, it is scarcely more than yellowish 
or brownish; among the higher ranks, especially in the 
female sex and in new-bom children, it is scarcely darker 
than in the South Europeans. The hair is not woolly as in 
the negro, but smooth or lank ; the eyes are large, and not 
oblique and small, as in the Mongolian race ; the nose is 
separated from the cheeks and upper lip, the lips are not 
tmck, as in the negro, and the limbs are well proportioned. 

I have mentioned the tatooing. This remarkable custom, 
dififdsed throughout Oceania, consists in decorating the bodj 
by cutting or pricking lines or figures in the skin. This 
operation is performed by artists educated expressly for it ; 
it is done with the wing-bones of the tropic bird, the end 
being earned into many points like a kind of comb ; with these 
points the skin is pierced until a wound is made, into which 
is rubbed charcoal or the stinging-nut, as it is called (Aleurites 
triloba). The operation lasts several weeks, and very fre- 
quently additional figures are made afterwards. These figures 
are executed by the better artists with much regularity, 
symmetry and accuracy ; indeed, not unfrequently even with 
taste ; since, however, these artists require to be well paid 
with one or more fat hogs (the great wealth of the Tahitians), 
the leas affluent are obHged to use the services of bunglers, 
and the poor go altogether without these decorations. It is 
readily perceived, that, looking at it as a decoration, the 
tatooing is to the Oceanians what clothes are to us ; at a 
distance these marks have actually a remarkable resemblance 
to clothes ; long streaks down the legs give the appearance of 
striped pantaloons ; the decorations on the arm resemble an 
elegantly stitched glove ; upon the leg, a stocking, &c. The 
lines are drawn upon the body so. as to give the appearance 
of a very slender figure, so that even the corset is in a certain 
way known here. More depends upon a good tailor here 
than with us, for a man wears the coat all his life. Pashion, 
evidently, can have no influence, at all events, upon the same 
person. 
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The custom of the taboo is this: particular objects are 
declared to be sacred ; so that they must neither be touched 
nor used, either by anybody or by certain persons. Not 
only objects which belong to religion may be selected for tlus, 
but many other things. For example, at the birth of a child 
a bread-miit tree may be planted ; it is taboo for every one 
else except the child. Fork is taboo for women, with some 
exceptions, however ; the head of a human being is taboo ; no 
one may place his hand upon it, or walk over the head of a 
person sleeping, &c. 

Corpses are strongly rubbed with cocoa-nut oil, and, en- 
veloped in a qoanti^ of doth, are laid upon stages in the 
open air. They are thus converted into a kind of mummies. 
The places where they are deposited are called Morais. 

I have asserted already, that the natural position of the 
South Sea Islands makes the inhabitants bom seamen. It 
is no wonder, therefore, that they are excellent swimmers. 
Travellers assure us, that when one sees what a length of 
time during the day, all, men, women and children, rem^ in 
the water, and what multifarious occupations they there 
engage in, one is tempted to regard them as a kind of 
amphibious animal, which can live as well in water as on 
land. This love of remaining in the water is so strong, that 
in the Sandwich Islands, where the higher native women now 
wear sQk dresses, European bonnets, and shoes, it sometimes 
happens that they forget their new mode of life, and, chang- 
ing suddenly from smait ladies into sea-nymphs, swim round 
the ships. When the Europeans first visited the South Sea 
Islands, they found in most of them a tolerably advanced 
civilisation. In many there existed a government, agricul- 
ture — in some, as already mentioned, with artificial irrigation 
— and a not inconsiderable degree of industry as well as taste, 
exhibited in their clothes, canoes, and beautifully ornamented 
utensils. They also possessed bards. But the civilisation, 
and still more the religious and moral conceptions, had a 
direction entirely different from the European. 

But the inhabitants of Oceania, as they were when first 
visited by Europeans — indeed, as they were fifty years ago— 
are found now only in Uttle-frequented islands. All has com- 
pletely changed in Oceania in a short space of time. The 
mhabitants now dress in the European fashion, and have 
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adopted European costomB; tatooin^ dedineB greatly; a 
doiible-eanoe is now a rarity in Tahiti. In the Banawich 
Islands, where Go<A was killed bj the savages about seventy 
years ago, are now seen European dwellnigs, warehouses, 
biUiard-rooms, tayems, and sentinels in uniibrm ; they are 
ammaUy visited by several hundred European and American 
ships, and fifty vessels may be seen there at onoe. When it 
was wished to give Captain Beechey a specimen of the ni^ 
tional songs and dances, it was requisite to fetch dancers and 
bards from a distant island ; schools and churches have taken 
the places of morais and idols. Were the islands not so 
scattered and so numerous, the time might not perhaps have 
been distant when it would have been necessary to study 
the national manners and customs of the inhabitants of 
Oceania in museums of antiquities, as we now do those of 
our own heathen times. 

The Oceanians display great pleasure in adopting European 
dvilization ; indeed, this delight sometimes borders on enthu- 
siasm. When the inhabitants of the Sandwicb Islands re- 
marked tbat, by the aid of writing, it was possible to commu- 
nicate thought to those at a distance, they were so taken by 
the idea that everybody, great* and small, hastened with his 
copy-book to the schools, and took them by storm ; similar 
scenes occurred at the establishment of the first printing-press 
at Eimeo. 

Tameamea, who made himself ruler over all the Sandwich 
Islands, was a Peter the Oreat for his nation; he made 
every effort to diffuse European civilization ; built ships him- 
self, established a militia, and commenced an independent 
trade in sandal-wood with China, which, however, did not 
succeed. 

There is something very pleasing in seeing how civiliza- 
tion, and, simultaneously with it, Christianity, diffuses its ad- 
vantages over many parts of the globe, and what giant strides 
this progress sometimes makes. But the pleasure arising 
from this is often disturbed for the pbilanthropist by an 
admixture of melancholy considerations; for the progress 
of civilization takes place, in most cases, by the Europeans 
or their successors displacing the older races, who perish as 
by a slow consumption. The same fate which the Q-uanches 
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met in the Canary Islands, in all probability awaits the native 
races of North America, the savage tribes of Brazil, the abo- 
rigines of New Holland, the northern tribes of Siberia, and 
the Kamtschatdales. In human eyes it appears more desirable 
that the noble scion shoidd be grafted on the wild stock, and 
not that the latter should be cut down to make place for tbe 
former. Oceania affords a remarkable and brilliant example 
of such a grafting. Perhaps it is here as in plants, the stock 
on which the scion is grafted must be of alhed nature. 
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CHAPTEEXTV. 

THE TBOLLHATTA FALL. 

The importance and the character of* a waterfall are prin- 
cipallj determined by three things, namely, the quantity of 
water, the depth of the fall, and the an^le which it forms 
with the horizon. The last two are easily ascertained by 
direct measurement; it is more difficult to determine the 
quantity of water. It is altered with the seasons and years, 
and cannot be ascertained from the breadth of the fisul, for 
this does not depend solely on the quantity of water, but 
also, and indeed principally, upon the form of the earth's 
surface ; if this be such that the flow of water is compressed 
between cMs, the breadth may be much less than in another 
Ml which possesses a far smaUer quantity of water. In the 
absence of actual measurements, therefore, we have to draw 
conclusions respecting the amount of water from the size of 
the streams or lakes which flow into the waterfall. 

We are able, consequently, to obtain a fair idea of the 
quantity of water at Trollhatta, by directing our attention to 
the circumference of Lake Yenner, which empties its waters 
into the Cattegat through the GK)tha-Ely, which forms the 
fail ; its size almost equals that of all ZeiEdand, whence the 
old northern Sagas related that Geflon plucked this island 
out of the place where the Venner lies, and removed it to 
the entrance of the Baltic. Lake Venner is fed by a number 
of large and small streams, but chiefly by Klar-Ely, which 
rises more than 200 miles off in the mountain-lake of 
Paemund. The eleyation of Lake Yenner above the sea 
amounts to about 250 feet ; so great, therefore, is the fall 
from this inland lake to the coast, at a distance of about 
foriy-six miles ; 112 feet of this occur at the Trollhatta, not 
however in one &11, but in several small ones, which succeed 
one another so closely that the Elv has not anywhere a quiet 
current. Highest of all lies the Gtullo fall, so called from 
the inaccessible, fir-covered, rocky islet of Gullo, which lies in 
the middle of the fall ; next foUow the Toppo and Stampe- 
Btrom, and the HoUen falls ; lastly, quite at the bottom, the 
riottberg-strom, with a slight fall. While the separate 
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portions, taken singly, afford a wonderfully beautiful scene, 
the entire fall also may be very well seen at once from tbe 
neighbouring heights. The cliffs which partly enclose the 
fall, partly project from it, and the fir-woods upon these 
cliffs, essentially contribute to heighten the beauty of ^tlie 
eEDormous moAses of water rushing perpendicularly down,' 
the vast white-foamed waves coursing each other with arcow* 
like swiftness, and the clouds of vapour which envelope them. 
Europe has man^ waterfalls that surpass the Trollhatta in 
height ; not a few, mdeed, several times as high, such as the 
Harbor^ fall, near Qavemie in the Pyrenees, which is formed 
from a gathering of ten or twelve watercourses, one of which 
makes a leap of some 1300 feet at abound ; Staub-bach, again, 
in the valley of Lauterbrunnen, the height of which amounts 
to more than 900 feet ; but these falls are formed by little 
mountain-brooks falling over steep cMa, and are either par- 
tially or wholly dissipated into spray before they reach the 
bottom of the fall ; these little streaks of silver Riding down 
the often perpendicular cliffs, have indeed their beaaties, 
especially when the sun shines upon them and forms rain- 
bows on the rocky sides, but from the smaller amount of 
water, they are destitute of the grandeur of the Trollhatta 
fklL, Hansteen has made us acquainted with the Borring 
&11, in the bishopric of Bergen ; its height amounts to 900 
feet, and the quantity of water is undoubtedly greater than 
in those just now mentioned, but hardly very considerable, 
since the west side of Norway displays but very small streams 
compared with those which emerge on the east side of the 
great mountain-chain. There is a very beautiful waterfSnll at 
Terni, in the Papal States, the Caduta deUa Marmore. The 
river Velino, which rises about fifty miles to the south, having 
caused great mischief in the surrounding districts^ it was 
diverted by digging a canal through the limestone rocks ; this 
river, compressed into a narrow bed, forms the fall, ru^iing 
down from a height of 300 or 400 feet perpendicularly into 
a very narrow valley. From an orange-grove in the bottom 
of the valley there is a picturesque view of this waterfSall, 
surrounded by a luxuriant Italian vegetation. The Biukan- 
fall (the reeking fell), in Upper TeUemark, is among the water- 
fells which combine a very considerable height vfith a tolerably 
large quantity of water. The mountain-lake, Mioswasser, 
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which IB tweBjty-fire or thirty miles long, and has an aYerage 
breadth of more than two miles, empties itself into the 
Maaae-ElY, and this forms the waterfall ; at the very top it 
runs in two very oblique divisions, and helow these the water 
drops almost perpendicularly about 800 feet into a deep 
abyss, which is so filled with waterv vapour that the hottom 
of the abyss cannot be seen &om its upper edge ; the water 
fiows away through a narrow fissure in the rocks. Conse* 
quently no convenient point exists from whence a view of 
the ML can be obtained ; it is indeed possible to descend to 
the foot of the Ml, but there the beholder is too close to the 
&11, and siace the cliffs are steep and wet, the descent cannot 
be accomplished without danger. This waterfall surpasses 
the TroHhatta in height; but is tax inferior in quantity of 
water. 

Next to i^e Trollhatta, in regard to height and quantity of 
water, come undoubtedly the celebrated Norwegian Sarpen, 
and the Swiss falls of the Ehine. Sarpen receives not only 
the £lar-Mv, but the sla-eams of the high mountain-chains 
ei iN^orway, more than 200 miles to the north, namely, the 
nnited waters of Laugen and Glommen (Guldbrandalen and 
Osterdalen), which flow, in their way, through the great lakes 
Mid» and Oire ; but in spite of this, the quantity of water is 
much inferior to that of the Venner and the GotharElv. The 
height, fioxty feet, is also only about half that of the Trollhatta. 
G!!he!Bhine fa]latLaufen,in the neighbourhood of Schaffhausen, 
is about the same height as Sarpen, namely 50 or 70 feet ; the 
quantity of water, also, coming from the High Alps and the 
liake of Constance is about the same as at the last-named 
waterfall. 

It appears, therefore, that if we except those Mis which 
are of inconsiderable height, the Trollhatta must be consi- 
dered as surpassing all others in Europe in quantilr of water. 
But great as the giant is, he must yield to a mightier when 
we turn our eyes to other parts of the globe. 

The Niagara falls, in North America, are formed by the 
waters of the vast Lakes Superior, Huron, Michigan, and 
Erie, before the stream empties itself into Lake Ontario, 
which communicates with the sea through the river St. 
Lawrence, ^e size of these lakes amounts to nearly two- 
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thirds of that of the Baltic, and is more than fortr times as 
large as Lake Yenner. It is to be supposed that the amount 
of water at Niagara and at TroUhatta stand in a similar pro- 
portion to each other ; and while, therefore, the Swedish wa- 
terfall is a giant in comparison with the other European falls, 
it remains a dwarf beside the North American. In height, 
also, the Niagara has the advantage, for the fall amounts to 
140 or 160 feet. 

The TroUhatta is not only one of the most remarkable 
natural phenomena in Europe ; it affords testimony of the 
force of the human mind, and above all, of science in conflict 
with nature. 

Lakes and rivers are important means of communication, 
but waterfalls prevent it. Thus TroUhatta interrupted the 
water-communication which would otherwise have existed 
between the great upland of the Venner and the coast, and 
thence with other countries. This obstacle was only most 
imperfectly overcome by the vessels stopping above and 
below the faU, amloading the merchandize, conveying over- 
land and re-shipping it. But science gave counsel, and pubUc 
authority foUowed the advice. A portion of the water of the 
river was diverted to the side, above the faU, in a canal partly 
hewn through the rock, and through a lake lying near, but 
here it met a steep precipice. From below, tne masts of the 
vessels are seen projecting high above the cliff; but art proves 
able to bring them down. In the hard rock, more than 
seventy feet high, a deep canal has been cut, in which five 
locks are placed close together, and below the cliff are three 
more. When a. vessel is to be let down, the upper gate of 
the highest lock is opened ; the water flows in gradually until 
it readies the same height in the lock as it has above, and 
the vessel can now sail in. The upper gate is then closed, 
the gate of the next lock opened, and the water flows from 
the first lock into the second, the vessel sinking slowly tiU 
the water is level in both locks, and thus the vessel reaches 
the second, which is then closed above, and this operation is 
repeated with aU the locks, so as to bring the vessel down 
to the foot of the waterfaU. The same operation, in a re- 
versed order, lifts the vessel up to the top of the precipice : 
the lowest gate of the lowest lock being opened t(^let the water 
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out, it comes to a level with the river ; when the vessel has en- 
tered, the front gate is closed, and the back one opened, and 
the same process is repeated until the summit is reached. 

Natural science has also facilitated communication in an- 
other respect here. With sailing vessels the passage is 
necessarily very slow along the winding river, and the delay 
is further prolonged by the passage through the locks ; but 
steam power is especially adapted for the navigation of rivers. 
The number of steam-boats between Gothenburg and the 
inhmd is continually increasing. 

But the naturalist has not only to combat nature. He 
must maintain another conflict, even as science has other 
cares; he must take the field against human prejudices, a 
conflict which is often more difficult and more lasting than 
the former. Trollhatta reminds me of this conflict. Here, 
where the cliffs, rivers, and pine-forests of Norway and Swe- 
den border closely on the ^ains and beech-groves of Den- 
mark, I see in memory a great gathering of naturalists col- 
lected around a frugal but hearty table in a neat wooden 
building. (The meeluig of the northern naturalists at Gothen- 
burg, July, 1839.) They have come hither from the various 
regions of Scandinavia ; they are sons of three races, which 
have carried on bloody strife for centuries, between whom for 
centuries misunderstanding, mistrust, and rancour, originat- 
ing in and nourished by national prejudices, have prevailed. 
But I see them sitting here intermingled, I hear them speak 
in the same tongue, albeit in diflTerent dialects ; they oflfer 
the right-hand truly ; men growing iq years form brother- 
hoods, and converse together with the familiar " thou ;" plea- 
sure and satisfiw^ion beam in every countenance. It is 
evident that a great common thougnt animates the whole 
assembly at this moment : a longing fills the soul, a longing 
for the coming condition of things, when the strife, the mis- 
trust of nations shall have ceased, and when this strife and 
these prejudices shall be regarded with the same eye as that 
with which we now look back upon the wars of town against 
town, castle against castle, and house against house, so 
general during the middle ages. 
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CHAPTEE XV. 

THE PAST PLATED BT FOBESTS IS KATTTBB ASD EBT HITMAK 

LIPS. 

Next to the irregularities of the earth's surfiice and the 
distribution of land and water, the principal feature contri- 
buting to mark the physiognomy of counmes, is the vegeto* 
tion. Among the pLmts again it is the taller, arb(»rescent 
kinds which bj their magnitude play the chief part in cha- 
racterising the land. A- collection of tall arborescent plants, 
with trucks embranched below, we call a forest, while the 
terms "bush" and "heath" are applied to assemblageB of 
low woody plants or bushes. The bush is only distinguished 
from the tree by its sending up a number of stems from the 
root ; or, more properly speaking, by the stem dividing into 
several branches close to the root. But Nature affi>rds rnaui* 
fold transitions between trees and bushes, and trees may be 
artificially changed into bushes (limes, hornbeam), and busbes 
into trees (the whitethorn). A wood, too, is not always an 
assemblage of trees ; it may be a sin^e tree. The banyan- 
tree (Mgm indica) of India has the peculiarity of sendii^ 
down branches to the earth, where they strike root and grow 
into new trunks, which maintain their connexion with tiie 
parent. According to Forbes, there exists near the river 
Nerbuddah, in In(Ua, a wood formed of a single tree ; in this 
there are 350 large and more than 3000 small stems, all con« 
nected together, and covering an area of 2000 feet. An army 
of 7000 men has rested beneath its shade. The mangrove 
(BAizophord) exhibits something similar, a plant playing an 
important part in the coast-swamps of tropical counteies ; 
this also sends down branches, which again give off Btems, 
and in this way form an intricate wood, well fitted for tiie 
abode of crocodiles and snakes. 

Certain climatal conditions are requisite for the growth of 
trees ; there exist portions of the earth's surface which are 
destitute of woods, chiefly on account of the cold. The tree^ 
limit illustrates this. 

When we investigate this limit in the Northern Polar 
countries, we find that it is met with in the most northern 
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Tegioa of Scandmam, about 70° or 71° K. L. (it is formed 
by ike birch; the Scotch fir and Korway spruce extend 
only to 67° and 69°) ; here, however, trees grow only in 
the fi£»dfi, not dose upon the sea, and fi*om hence the tree- 
limit recedes both towards the east, and, still more, towards 
the vest. Iceland, the Eeroe Islands, and Greenland, are 
destitate of woods, although the south extremity of the last- 
named country lies in the latitude of 60°, and the most 
southern part of the others at 68^° and 61^°. On the west 
ooflst of America the tree-limit recedes stul further to the 
south, for in lAbrador the trees do not go further north than 
58°. But the line which marks the tree-limit adrances in 
the interior of North America ; for Franklin found a pine 
{Films alba) an the Coppermine river at 68° — 69°, in spite of 
the ^Lcessive cdd ; in Siberia, a larch {Larix sibiriea) ad- 
vances far to the north, in spite of the low degree of cold, for 
k; is met wii^ t^ to 68°. On the other hand, the tree-limit 
recedes greatly in Eastern Siberia ; still more in Kamtschatka, 
where the growth of trees ceases at about 58° ; on the north- 
west coast of America it extends somewhat further up. Thus 
^ line of the tree-limit has two polar curves and two 
equatorial curves, but, remarkably enough, these stand in 
oontcast to the curves of the lines of heat, for exactly there 
where the mean temperature is lowest, do the trees go furthest 
towards the north (in the interior of both coimtries), and 
where the mean temperature is highest (on the two seas) the 
line recedes towards the south. Therefore, it is evidently not 
the mean temperature which determines the occurrence of 
trees, but partly the summer heat, which is ordinarily some- 
what higher in the interior of continents than on the coasts, 
—partly the more changeable climate and more violent 
storms which occur in the coast countries, — and finally, partly 
tiie saline particles in the currents of air, which act inju- 
riously upon the vegetation of trees. 

In the southern hemisphere the trees extend as fer towards 
the south pole as the coirtments ; trees are, indeed, absent 
from the extreme point of Cape Horn, but Tierra dd Fuego 
lias forests of large beeches. The islands lying in th^vast 
ocean to the south of the continents are destitute of wood. 

Not only does the vicinity of the pole set a limat to the 
growth of trees, the height of mountains has the same effect. 

i2 
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There is a tree-limit also in the vertical direction. Thus the 
growth of trees ceases at an elevation of 500 feet in Lapland 
(the birch) ; at 3500 feet (also the birch) in the south of 
Norway ; in the Alps, at 6000 feet (the lardh and dwarf fir) ; 
and on the Andes, at about 12,000 feet. 

But, besides the Polar countries and the higher zones of 
mountains, there are vast tracts of the earth's surface within 
the tree-limits which are devoid of woods. Among these may 
especially be cited : 

1. The Desert Zone of Africa, from Atlas and the Mediter- 
ranean Sea to the highlands southward of the upper part of 
the course of the Niger and Lake Tschad, 15° ; from the 
Atlantic Ocean to the Eed Sea ; for Egypt and Nubia also 
belong to this ; nay, the whole of Arabia may be included, the 
greater part of Persia, and the north-western provinces of 
India — ^namely, the lower part of the course of the Indus : zm 
enormous tract, perhaps not inferior in extent to the whole 
of Europe. 

2. The Salt Steppes, eastward, northward, and westward of 
the Caspian Sea and Lake Aral ; they extend even into the 
southern part of European Eussia, which is likewise without 
woods. 

3. Mongolia and Tibet, where partly the elevation and partly 
the character of the soil likewise cause a total absence of 
woods. 

4. The vast Prairies of the Missouri and the Mississippi, 
The savannahs of Florida are also among the unwooded parts 
of North America. 

5. The great plateaux in the northern provinces ofMeaico. 

6. The steppes or Llanos, as they are c^ed, on the Orinoco. 

7. The enormous bare plains of the region of the river 
Plata, the Fampas, which extend from the Cordilleras of 
Chili to the Atlantic Ocean, from the mountain-chains of 
Brazil to the Straits of Magelhaen ; for the whole of Patagonia 
is devoid of wood. 

In the frontispiece-map are represented the wooded portions 
of the earth, but it is self-evident that many smsJler un- 
wood.ed portions exist within the limits of these regions (for 
example, the west coast of Jutland, the elevated region of 
Spain, &c.) 

We shall, perhaps, best obtain a general view of the dif- 
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ferent characters of the woods, by ezaminiiig the zones indi- 
cated on the map : 

1. The Zone of the Qmifers, — The coniferous trees are in 
general characterised bj their slender trunks, which in some 
species of the north-west coast of America, attain a height 
of 200 and 250 feet, and by the narrow, diy, needle-shaped 
leares, which are evergreen, with the exception of the larch, so 
that they maintain the appearance of vegetation throughout 
the year, in a zone where all traces of other vegetation vanish 
in winter. The thickly rising trunks do not readily admit 
of the growth of other trees in the forests where Conifers 
prevail ; but the birch is mingled with them not unfrequently, 
The Yegetation beneath the Conifers is very stunted, which is 
especiafiy the case in the fir- woods ; the dense shade and the 
ordinarily not very fertile soil which the Conifers prefer, and 
the Men leaves, are certainly to be regarded as the principal 
causes. Yet we find some of the Ericaceous family {Bhodo* 
dendroy Fyrolw^ Ac), and a few fungi, on the soil of the 
coniferous woods ; the beard-like lichens (JIsneiuB) hang from 
the branches of these trees. In Northern Europe these 
coniferous trees form the forests : the Scotch fir, the Norway 
spruce, and the larch (the yew-tree occurs sparingly, not 
forming woods). Northern Asia in like manner produces 
but few species in its great wooded zone. Grreat uniformity 
consequently prevails in the northern countries of the old 
continent. The coniferous woods of North America display 
a far greater multdformity, for already thirty or forty species 
of them are known. 

2. TTie Zone of the Jmentaceotis, or Catkin-hearing trees, — 
While the Confers have a tendency to rise high without 
exhibiting a corresponding circumference, the Amentaceous 
trees spread out their ordinarily more diffuse branches very 
fer to the sides. The leaves are usually broad and tender, 
80 that both they and the branches and tvsdgs are more 
mobile in the wind, which gives them a charm wanting in the 
rigid Conifers. But the leaves fall, and leave the trunk naked 
during the winter. The trunks themselves here usually 
acquire a greater thickness than those of the Conifers (for 
example, in the oak, beech, chestnut, and plane). They agree 
with the Conifers in the flowers being small, uncoloured, and 
destitute of beauty. The variety is greater here than in the 
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Conifers, but in this respect again H^orth America lias tiie 
advantage, especially tlm)ugli its nmnerons kinds of oak. 
The deciduous trees suffer the presence of many plaaits 
beneath their expanded arms ; in particular, we meet with 
a beautiM spring flora, before the leaves have unfolded. 
Conifers occur in the zone of the Catkin-bearing trees, as do, 
in like manner, the latter in the zone of the Conifers ; but 
the division is here drawn according to the prevailing trees. 

In the warmer part of the temperate zone, in Europe and 
!N^orth Africa, is seen the transition from the zone of the 
Catkin-bearing trees to the tropical zone. Here, various of 
these trees retain their leaves through the winter, as the ilex 
and cork oak ; families of plants wluch appear only as herbs 
in the colder zone, here show themselves as tall shrubs or 
trees, as the leguminous plants and mallows ; and tropical 
ffunilies, such as those of the laurels and palms, have a 
few representatives here. The variety becomes greater, and 
beautiful blossoms decorate a portion of the trees. A similar 
condition is seen in the southern districts of North America, 
where the magnolias appear, with their broad, shining leaves 
and large splendid flowers, and the gleditschias'and robinias, 
-with, their feathered leaves and elegant blossoms. 

3. The Zone of the Multiform Woods, — ^The especial cluHv 
acteristic of this zone, the greater portion of which lies within 
the tropics, is the extraordinary variety of the trees. While 
our woods are composed of one or of a few kinds, in the torrid 
zone they are formed of several hundred species of trees ; 
thus a single region on the mountains of Java displays a 
hundred species of fig, besides many other trees. While in 
the temperate zone firs or pines, beeches or chestnuts, meet 
the eye unceasingly over great tracts of country, in the 
torrid zone palms and mimosas, to select two examples out 
of many, present new specific forms at a very short (ustance. 
But this very variety renders it difficult to give a summary, 
even merely of the principal forms, I will name only the fol- 
lowing : — ^The palms, witn their lofty, imdivided trunks, with 
leaves, flowers, and fruits at the summit, and usually rising 
high above the leafy trees ; the mimosas, and other legumi- 
nous trees, with very compound leaves, and frequently 
splendid blossoms {Amherstia nobilis) ; the mallow tribe, inm 
their thick trunks (Baobab), with broad, usually divided 
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leaves, and large, bandsome flowen (Carolmea) ; trees of the 
&mily of the Euphorbia, which contain milky juice, some- 
times poiscHious, sometimes, as an .Euphorbia haUamiferay 
drinkable like the milk of animalfl ; trees of the fig family, 
with krge shining leaves, also with milky juice. Trees of 
the laurel family, with leathery, glossy leaves, and aromatic 
nroduets; the arborescent ferns, witk their lovely, finely- 
divided foliage at the summit ; the Cycads, with large leaves, 
oHen subdivided on each side like the teeth of a comb, 
crowning the tesselated trunk. 

The tropical forests are characterised in the next place by 
the size of^the individuals, for although examples occur in the 
temperate zone of very lofty trees, for instance, species of fir, 
taken ^together, the trees of the torrid zone are higher than 
tboee of the temperate zone; further, by their large per- 
sistent leaves (in the Catingas forests of Brazil, they are 
deciduous), by large fioweni and fruits (Lodoieea maldUned). 
MoreoYeT, abundance of eUmbing planis is among the charac* 
teristie features of the tropical forests. These (the Lionet^ 
as they are called ; for example, species of Ci99U9, Banuteria, 
Bignonia^ Passiflora, &c.), themselves arborescent, twiue 
round the trunks, and frequently acquire such a mastery as 
to choke them, and at length wind round bare, dead cv- 
Hnders. G^iey often seem to have compressed the trunks 
like snakes, which arises from the bark and wood having 
grown up over these climbers; frequently they hang like 
garlands from one trunk to another, or (for example, the 
lU>tang8, Calametgy Spanish cane) they twine to a length of 
several hundred feet, like a cord from tree to tree; and 
since the trunks of these trees stand very close together, it 
is only possible to make a way through such a forest, by 
hewing a path. The number oi parasitical plants is another 
charaetenstic of tropical forests, m part true parasites, which 
send their roots into other stems, and derive nourishment 
from their sap, like the species oi LoranthuB, — in part &l8e 
narasites, which grow upon the branches and trunks of trees, 
Dut emit air-roots, and are nourished by the moisture they 
absorb through these from the atmosphere, and by that whicn 
they find in the cavities of the trunks. Amon^ these the 
principal are the extraordinarily numerous family of the 
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Orchids, remarkable for their magnificent, peculiarly formed 
flowers ; also the Pothos familj, with broad, often band- 
shaped leaves, and flowers upon thick, fleshj clubs ; the pep- 
E plants, and the climbing ferns. These various forms 
nently clothe a tree in such a manner, that it may be said 
ear a flower-garden, where hundreds of difierent plants 
form a medley, in which even the practised eye has difiiculty 
in referring each organ to its proper plant. In tropical 
forests the bamboo-canes are also met with — ^those woody 
grasses, which by their drooping shoots and bright-green 
leaves form a contrast to the usually dark leaves and widely 
spread branches of the tropical trees. 

In the tropical forests, therefore, we find a much greater 
abundance, a much greater mass of plants, than outside the 
tropics. The high degree of temperature and the great 
moisture produce a rapid variation, and the decomposed 
vegetable matters are heaped in layer upon layer on the soil 
of the forest. This pictiire is especially applicable to the 
prim«Bval fruits, as they are called, in Brazil, Java, and 
several other regions, where heat and moisture call forth 
the greatest fulness of vegetation. 

But if we ascend to a considerable elevation in the tbrrid 
zone, the forests change with the altered climate ; the forms 
of the temperate zone, and at the same time the want of 
variety and abundance, are again found. On the mountains 
of Mexico are found many oaks and coniferous trees. At a 
considerable elevation in Java grow many oaks and several 
chestnuts ; and on the heights of the Himalayas are seen 
several Conifers, and other extra-tropical forms. 

4. The Zone of the Bigidrleaved Woods. — ^Tuming to the 
southern hemisphere outside the tropic, we meet, especially 
in New Holland and Van Diemen's Land, with a most pecu- 
liar character of the woods. In the two countries last named 
there exists an extraordinary number of kinds of trees, and 
vet in spite of this the greatest uniformity, because the trees 
belong to certain principal forms, the species of which differ 
little irom each otner, and because almost aU have in common 
certain peculiarities in the leaves; these, namely, are dry, 
leathery, very often evergreen, of a bluish or greyish green 
colom*, and in trees stand vertically upon the shoots. From 
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tins it waj readily be condnded, that the woods afford less 
shade, and possess a dry, dead aspect, although the trees fre- 
quently bewr beautiful flowers. 

That which characterizes New Holland, holds good also of 
South Africa. Wherever woods do appear (for in some parts 
th^ are infrequent), they are chiefly composed of Proteace» 
and EricacesD, with rigid leaves. It is otherwise in the tem- 
perate part of South America. On the east side, as abeady 
observed, there are no woods ; but on the west, in Chili, the 
tropical forms extend southward of the tropic, and in the 
southern r^ons and in Tierra del Fuego, they gradually 
give place to forms resembling the European, for example, 

When we investigate the inflilence of forests upon the 
atmosphere, we And the most evident sims of it in the torrid 
zone. The forests increase the rain and moisture, and pro- 
duce springs and running streams. Tracts destitute of woods 
become very strongly heated, the air above them ascends per- 
pendicularly, and thus prevents the clouds from sinking ; and 
the constant winds (trade-winds or monsoons), when they 
can blow uninterruptedly over large surfaces, do not allow 
the transition of vapours into the form of drops. In the 
forests, on the contranr, the clothed soil does not become so 
heated, and, besides, the evaporation from the trees favours 
cooling; therefore, when the currents of air loaded with 
vapour reach the forests, they meet with that which con- 
denses them, and change into rains. Since, moreover, the 
evaporation of the earth goes on more slowly beneath the 
trees, and since these also evaporate very copiously in a hot 
climate, the atmosphere in these forests has a high degree of 
humidity, this great humidity at the same time producing 
many springs and streams. 

Since, then, the forests actually exert this influence in an 
important degree, and it is deficient when they are absent, 
sad effects have been experienced in many places which have 
been robbed of their ram, moisture, springs, and streams, so 
important to vegetation, by the destruction of the forests. 
When the Canary Islands were discovered, they were thickly 
overgrown with wood; since these have been gradually almost 
entirely eradicated, the climate has become very dry, nay, in 
in some islands — ^for example, Puerta Ventura, to such a 
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degree, that the inhabitanta are sometimes obl%ed to flee to 
other islands to avoid perishing from thirst. A similar ariditf 
of the climate, produced by the destruction of the forests, liai 
been observed in the Cape de Yerd Islands, varioiiB o£ the 
Antilles, and several other places. 

In reference to the temperate climates, too, it has been 
asserted that forests favour rain and moisture, and that a 
dryness of climate is produced by their extirpation. Manj 
forest-guardians and statesmen have on this account violently 
opposed too great a consumption of the forests. But it 
seems to me that the fear which many cherish on this ac- 
count, is without sufficient ground, and that such on influence 
if not totally deniable, is but very slight in all the foteebB of 
temperate climates. 

If we compare the distribution of rain in Europe (the 
only part of the globe upon which we possess a sufficient 
number of observations), we see that the mountains and the 
ocean are the two great causes which influence the quantity 
of rain and the humidity, and these causes promote them. 
As we ascend from the plains towards the mountains, the 
quantity of rain increases considerably, especially on the side 
of the mountain which lies exposed to the rainy point of the 
compass (the south-west in most places in Europe). The 
quantity of rain increases in like manner, albeit in a slighter 
degree, toward the ocean ; where these two influences (moun- 
tain and ocean) are combined, the quantity of rain some- 
times rises to four or five times the usual amount, as on the 
west coasts of Norway and Britain, the coast of Portugal, 
and the south side of the Alps, especially next the Adriatic 
Sea. On the other hand, we cannot trace any notal^ in- 
fluence of the forests. Places which lie in the well-wooded 
north of G-ermany, have not a greater amount of rain than 
those in districts devoid of forests, and are inferior in regard 
to the quantity of rain to the naked plains of Holland, Stock- 
holm and Upsal, lying in such a richly wooded region, have a 
smaller quantity of rain than Copenhagen, <&c. 

In the next place, the slight influence of forests in this 
respect is proved by the comparison of the measurements of 
rain at various periods in districts where the forests have 
been cleared away. Great lamentation has been made m 
Denmark concerning the decrease of the forests, caused partly 
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tiurougli the sdbciivuiaii of landed property, partly through 
the unhappy condition of the country people during the warn 
of 1807-1814, which drove them to the felling of the wood as a 
means of saving themselves from destruction ; it has been sup- 
posed that this diminution of the forests has lessened the nun 
and the quantity of water. But observations of the rain in Co- 
penhagen of the last third of the last century gave about twenty 
Palis inches; observations in the present century, twenty- 
two Euris inches. In London the (piantity of rain has remained 
unaltered since the middle of the last century, in spite of the 
increasing cultivation of the land diminishing the woods. 
The same is true of Paris ; indeed, observations of the con- 
clusion of the 17th and commencement of the 18th centuries 
seem even to indicate that the quantifnr of rain was less at 
that time than at present, and yet the forests of Prance 
suffered greatly towards the conclusion of the last and the 
commencement of this century, through the sale of domains 
and church property, and through the division of large 
estates, espe^ally during the revolution. At Yiviers, in the 
south of Prance, the amount of rain has increased in the period 
£rom 1777 to 1818 &om thirty-one to thirty-seven inches,in spite 
<^ the large forests in the neighbourhood having been almost 
wholly d^troyed. The same holds good in Italy ; while the 
ataJLe economists are actively opposing the extirpation of the 
forests in the Alps of Lombardy, the quantity of rain has re- 
mained unchanged in Milan, or even increased a little, in the 
seventy years from 1764 to 1831. 

It is easily comprehensible, however, that forests of the 
temperate zone cannot possess the same influences as those 
within the tropics, for neither the heating nor cooling are so 
SFtrong ; and for Europe in particular, the true sources of rain 
are the prevailing westeriy gales from the Atlantic Ocean, 
aaxd l^e masses of vapour which these bring from the wide 
oeeaa are so great, that those which rise from the damp soil 
in the small area of the forests and from the trees themselves, 
can be reckoned as nothing compared vrith them. To this 
must be added, the variability of the wind, and the conflict 
between the vapour-loaded, warm south-west and the cold 
north-east, providing constant opportunities for the change of 
the vapours into the foian of drops. 

What has been said of the humidity holds good also of the 
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temperature. In the torrid zone, the forests, as a rule, act in 
diminishing the heat ; in the temperate zone this influence is 
lost, or only slight, for no striking difference can be observed 
between the temperature of forest regions and unwooded 
tracts ; and taken as a whole, the temperature has remained 
unchanged in Europe during the last centuries, while the 
forests have been much reduced in size. The ideas of the 
rigid climate of Grermany and France, in the time of the 
S^mans, on account of the greater extent of the forests, are 
certainly exaggerated, and have arisen from the unfavourable 
light in which the South Europeans regard the climate of 
Northern Europe. The theoretical opinion that the climate 
of North America has been rendered milder by the felling of 
its forests, does not appear to be confirmed by experience. 

It cannot be denied that the forests influence the condition 
of the winds ; but this effect is ordinarily confined to smaQ 
tracts. On open plains the winds have freer play than in 
wooded regions. A forest lying to the north may, in Europe, 
shelter the immediate vicinity from' the cold northerly winds, 
and thus sofben the climate ; a forest situated on tne south 
may keep off the warm and damp winds ; a plain in Northern 
Europe IS less exposed to the injurious effects of the maritime 
winds, when it is protected by a forest lying between it and 
the sea. In the torrid zone a forest may intercept the cool- 
ing and wholesome sea-breezes ; then the inner country, 
especially if swampy, becomes unhealthy. This is the case 
with the great mangrove woods in Guinea and Java, and with 
the primeval forests on the flooded banks of the river 
Amazon. 

No other class of animals is connected so closely with the 
vegetable kingdom as insects ; very many of them are not only 
destined to feed upon vegetables, but even upon certain definite 
species or genera of plants. From this it will readily be con- 
cluded that forests are of great importance to insects. Myriads 
of these little animals live upon and in the trunks of trees,upon 
their leaves, flowers, fruits, and upon their parasitical plants ; 
myriads of others live upon the vegetable teeders ; countless 
musquitoes, and other olood-sucking insects, swarm in the 
dense primsBval forests, and render a sojourn in them almost 
insupportable. In the temperate zones the number of in- 
sects IS smaller, but nevertheless large enough, so that paiv 



CHABA.OTKBS AJSTD UrTLUXITOX OT 701tX8TS. 125 

ticukr species of insects sometimes .destroy great tracts of 
forest ; for example, those which bore into the trunks of the 
coniferous trees, or eat off their buds, as the species of Bos- 
friehus, in the Hartz, and the Bombys Monacha. 

Next in importance in the forests to the insect world is the 
feathered tribe. The climbing-birds, especially fitted by the 
structure of their feet to live upon trees, are particularly 
numerous among the winged iahaoitants of the forests ; in the 
torrid zone the great tribe of parrots are the chief of those 
which make their dwelling in the woods, scarcely ever de« 
scending to the ground, numerous in individuals, and filling 
the forests with their disagreeable cries ; in the forests of the 
temperate zone, the woodpeckers are the chief of the climbers 
which Inhabit the woods, the grubs which they fiad in the 
tronks of the trees forming their food ; but very many of the 
family of song-birds have their home here. 

The class of reptiles is less abundant and less connected 
with the forests, but in the torrid zone a great number of 
snakes have their abode in them, and in the swampy forests 
of the coasts are found abundance both of snakes and croco- 
diles, with other lizards. 

Just as the birds have a peculiar forest-family in the par- 
rots, the Mammalia have one in the monkeys, the numerous 
species and individuals of which are so well adapted for a life 
in the woods ; the structure of their bodies and their food 
bind them to the tre^s to such a degree that they seldom or 
never leave them. Among the other mammals, some of the 
beasts of prey and animals of the deer-family are especial in- 
habitants of forests. 

Turning our attention, lastly, to the human race, we see 
that nations in the lowest stage of development are some- 
times closely connected with the forests. In the colder lands, 
where the larees ordinarilv bear no edible, or at least no well- 
fiavonred or nourishing fruits, it is the game which chiefly 
furnishes the inhabitants with food and clothing ; these races 
then appear chiefly as hunters, such as the aborigines of 
North America. In the torrid zone, on the contrary, races 
in the same stage of culture live principally upon the fruits 
of the trees or the pith of the trunks, like some of the tribes 
of Brazil, some of the inhabitants of the Indian Archipelago, 
and several races of negroes. South America even affords 
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an example of a race who, ahnostlike monke^fl, live upon the 
trees ; whose existence, in fact, is to a great ^ctent bound to 
a certain species of tree. There are the Gnarauni, at ihe 
mouth of the Orinoco, who live hj and upon the Maurida 
pahn. While the ground is flooded, mats woven £rom the 
leaf-stalks of those palms are suspended between the trunks ; 
these mats are covered with clay,, so that flres can be made 
upon them, and here the Gruarauni sleep, and pass a pveat 
portion of their lives. The trunk furnishes a fecola ; the jmee, 
a palm-wine; and the fruits are weU-flavoured, mealy at first, 
and afterwards sweet. 

Nomadic races, on the other hand, generally avoid forests ; 
extensive grazing plains, fertile valleys, or the slopes of 
mountains, affording rich pasture-land, are the best fitted for 
the migratoiy life which they lead, and for the support of 
their domestic animals. 

As soon as a race rises to agriculture, it becomes hostile to 
the forests. The trees are in the way of the spade and 
plough, and the wood gives less booty than the field, the 
garden, or the vineyard. The forest, therefore, falls benea<^ 
the axe, fire consumes the fallen trunks and branches, and 
the ashes manure the soU, giving for some years an extra- 
ordinarily rich harvest, especially in the dense tropical pri- 
maBval forests. When, after the lapse of some years, the 
fertility decreases, a new portion of the wood is felled and 
burnt, and thus man proceeds unsparingly with the deslanio- 
tion of the forests; sometimes the conflagration spreads 
further than was intended, and the destruction is thus in- 
creased. This is the course pursued by the peasants of 
Norway and Sweden, as also by the colonists of North 
America, of Brazil, Mexico, the Cape, Java, and in eveacy 
place where agriculture first appears, or commences its first 
constant and uninterrupted extension. 

With the increase of population this destruction of the 
forests is continued, for it Inings with it increased consuxnp- 
tion of the products of the forest ; wood is required for 
houses, furniture, wagons, and other implements, for bridges, 
posts, for fences, fuel for cooking, and where the climate is 
cold, for warming the dwellings. 

The consumption of wood increases further with industry, 
with navigation and trade. Mining operations requii^ 
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tuBiber, hMx for the works and for fuel to smelt the metals 
and ores ; artinms and manufacturers use large quantities of 
tibe products of forests ; dams against rivers and seas require 
tiieir Aase, but, above ail, navigation. The trunks of milJuons 
of trees are used up in ships and masts, in order to connect 
tlie hig^ilands and inland districts with the coasts, and the 
ooaats wii^ each other, even beyond the ocean. 

In this way civilisation comes into hostile contact with the 
fosesta, and tnus, under like circumstances, the country in 
which civilisation is oldest, possesses the fewest woods. 
Hence forests are more sparingly met with in the countries 
of the Mediterranean than northward of the Alps, and more 
spannglly in the centre than in the north of Europe, so far 
as the cumate is not an obstacle to the growth of timber. 

Hsre not, then, our descendants to expect a great de- 
ficiency of timber — a deficiency which may readily become 
disasisous? Many public economists ana philanthropists 
hare assumed this to be the case, and many do still assume 
it ; they depict i^ fiituie destitution of idmber in the darkest 
oolours, they loudly complain of the felling of wood, and 
iikej demand that governments should prevent in time the 
ruinous oonsequ^iees, by limiting the free use of wooded 
estates. 

Yet evea as I have striven to demonstrate the groundless- 
ness of the idea of ike danger which is feared of alteration 
of climate, by tiie diminution of the forests in temperate 
countries, I hope also to be able in some measure to scatter 
ihe dark doud which so many imagine they see hanging 
over future generations in regard to the product of forests. 
That which is true of so many other inconveniences following 
in the train of civilisation, holds also with this. It has ii» 
cure, in a great measure, in itself. 

In the first place, it is clear that as wood becomes more 
searce, and l^reby dearer, other materials come into use in 
its stead. While in Norway, Sweden, and the north of Eussia, 
bouses are bmlt of wood alone, they are built of stone and 
wood in Central Europe, and almost entirely of stone in the 
south of Europe. While in the north the fields are fenced 
with wooden posts, living hedges or stone walls are used in 
G^atral Europe ; while gardens are surrounded by palings 
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witli US, walls are used in the soutli of Europe The wooden 
bridges and timber dams of the north are changed for 
stone bridges and quays of masonry in the south. For the 
want of other fuel, the South European uses the trees on 
which he trains his vines, or the old olive-trees. Bridges, 
ships, nay, even houses, are built of iron. Coal and peat, 
when these are at hand or can be procured, take the place 
of firewood when this becomes too dear. 

Secondly y it is clear that as wood gradually becomes dearer, 
it is used more sparingly. In Norwaj and Sweden firewood 
and timber are lavished in a way which is unknown in Den- 
mark ; if we compare the consumption of firewood in the 
country with that in towns, we are tempted to accuse the 
rural population of wastefulness. And yet there is no doubt 
that even in the towns we could save mel by well-contrived 
stoves and heating apparatus, without losing heat. 

Thirdly, it is certain that increase of civilization widens 
the market ; if timber is absent in one country, it is fetched 
&om another ; the more facile means of intercommunication 
lower the price. The greatest commercial and maritime 
State fetches its timber and its masts from Scandinavia, from 
the countries of the Baltic ; nay, even from the other side of 
the Atlantic. 

JBhurthh/, the increasing price which the decreasing extent 
of the forests involves, becomes an inducement to preserve 
them, to maintain them, and at least to raise new woods in 
those places where ♦the soil is not adapted for agriculture. 
Instead of allowing domestic animals to graze in the woods 
and destroy the young growth, the woods are fenced in and 
the cattle kept out. Wild animals are kept in zoological 
gardens. The forests are treated according to a scientific 
plan ; trees are felled according to a definite rule, and young 
plantations are provided. The diminution of the forests has 
called into existence the entire science and practice of forestry 
in Europe. 

During the war-time of 1807-1814, it was greatly feared 
in Denmark that fuel would fail ; and it is certain that many 
woods were felled both during the war and in the imme- 
diately succeeding period, since the country people, reduced 
to poverty by the forestalling, were compelled to seek relief 
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iu tlie sale of their woods. NeTeitbeless these destructions 
of forests do not appear to have had the effect that was feared. 
In the earliest years of this century, before the war com- 
menced, a &thom of firewood cost, in Copenhagen, about 
11. 5s. 6d. ; at present it costs, on an average, 12. to 11. Is. 6d., 
although there is at present a duty which did not then exist. 
The wood of an nnfelled tree cost, before that era, 13s. 6d. 
in Zealand, which is also above the present ordinary price. 
The forests are indeed diminished, but they are protected 
and better treated, and firewood is more sparingly used than 
formerly. The State has therefore gained, ana no one has 
been a loser by the change. 
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CHAPTBBXVI. 

TH3B GBOGEAPHT OE THE BBEAD-PLANTS. 

We eall those bread-plimts which eontaki in one or moire 
parta of the atrufitiure a auffident abundance of atarck to 
mmish aa esBentiaL article oi fix)d to man.. The starch, or 
fecula^ is that material which conatitutes the principal nu»s 
of biead, althoo^ other subataaceB uauaUy oceumng^ widi 
it, gluten and.Yegetable albmnen^ play an ixopoitant part in 
regard to nutrition in a stricter aeiiae». e&^»ciallj to the for- 
mation of muscle. 

Starch consists of whitish transparent granules, composed 
of thru layers, and of various forms and sizes, which lie 
inside the ceUs of plants, and are coloured blue by a solution 
of iodine, while the membrane of the cell usually remain un- 
coloured. In the potato, which has uncommonly large 
granules, they acquire a diameter of -j^ of a line. 

The starch, or mealy substance, occurs sometimes in the 
cotyledons, that is, the leaf-like parts which enclose the 
germ before the seed is developed, for example, in beans, 
peas, nuts, walnuts, chestnuts, horse-chestnuts, <&c. ; some- 
times iQ the alhtwiinous mass, the part which encloses the 
entire germ, within the coats of the seed, for example in the 
various kinds of grain, the buckwheat, and the cocoa-nut ;* 
sometimes in the envelope of the seed (the fruit), for example, 
in the bread-fruit, the banana, the date, and the St. John's 
bread ; sometimes in the interior of the stem (as sago), for 
example, in several palms, Cycads, and ferns ; lastly, some* 
times in tubers, which may be portions of the root or of sub- 
terraneous stems, for example, yams, cassava, salep, sweet 
Sotatoes, potatoes, Jerusalem artichokes, &c. Starchy matter 
oes not occur in the leaves and flowers, at least not in such 
quantity as to be capable of affording a bread-stuff. 

There are countries with such u^vourable climatal con- 
ditions that they cannot produce any bread-plant, among 
others, the North Polar lands. Here dried flsn principally 
takes the place of bread, and, combined with &esh fish and 
marine mammals, constitutes almost the sole food. We can 

(* An error a ; fixed oil takes the place of the starch in the oocoa-nnt.— Ed.) 
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imagine & line wptsaAmg these Temmn firam t&e bread- 
oountiies, and this line may be called the Bread-line, This 
does not bj aay means ran parallel with the circles of latitude, 
but makes ccmaiderable curres towaird the pole and equator. 

ThitBread4me extends furthest north in Scaodinayia, for 
in Einmark we meet, onfy within the fiords, it is true, with 
barley and potatoes up to the 70° N. L. ; from here it sinks 
both to the east and west. It is well known that neither 
leeland mx €h:eenlaad possess bread-plants, although the 
south eoast of the fcwmer Hes in 6^°, and that of the latter 
in 60^ N. L. ; sad that in the Eeroe Islands, although lying 
between 61^° and 62^°, there exists but an inconsiderable 
eultrvation of barley. On the east side oi North America, 
the Bread-line sinks still further to the south, for Newfound- 
land and LabnMicnr have no bread-plants, and the limit can 
scarcely be pot here higher than 50^, consequently much 
further south than in Denmark, where the pious abound in 
com. It extends a little further north on toe western coast 
of North America,, which, aa is well known, possesses a 
wanner dimate than the east side ; the few data which we 
find here, render the determination of the north limit ra- 
ther uncertain ; it con scarcely be phiced higher than 57° or 
58°. Turning from Scandinavia towards the east, we find a 
depression of the Eread-line, CTcn in European fiuasia, here 
coming Txj 67° northward of Archangel ; the curve is con- 
siderable in Asiatic Bussia, at Ob the north limit of bread 
comes to 60°, at Jenesei to 68°, at Lena 67^°, and in K!am- 
tschotka, which has only a slight cultivation of com in the 
most southern part, it sinks to 51°, thus about to the same 
lot^ode as on the east coast of North America. The Eread- 
Hne has thus two polar and two equatorial curves, the 
faaofex carref^pondsag to the veestem, the latter to the 
eMtem. sxebes of the continents. Toward the south pole, 
there exists so little land, and this is so sparingly cultivated, 
tfaadi the %eadrline caamot be drawn with certointy there. 
BferyAsDg infieates that the cmrvatores ore much slighter. 

The poroon of the solid snr&ce of the globe which lies 
within the Eread-limits, maybe divided into several zones 
according to the prevaiUnff breadp^ant, but it is better to 
define them separately for the difSerent longitudinal zones. 

JBi the western part of the old world (Europe and Africa), 
x2 
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we can distinguisli six zones, succeeding one another from 
north to south; but it must be observed here that these 
limits are by no means so sharply defined in nature as on 
the map, and that the predominant bread-plant of one zone 
occurs frequently also, although subordinate, in the others. 

1. The Zone ofBa/rley, Oats, and the Potato, includes that 
part of Scandmavia which borders on the Bread-line ; that is 
to say, Pinmark, Nordland, and the higher districts of the 
Scandmavian mountains, the Eeroe Islands, the Shetlands, 
the most northern part of Scotland and Ireland. Bread is 
made of barley or oats, or of a mixture of the two ; potatoes 
constitute an important food. The north and south limits 
of this zone may be determined according to the varying 
distances from the sea. 

North boundary, 62°— 70°— 67° N. L. 
South boundary, 57°*— 65°— 60° N. L. 

2. Tlte Zone of Bye occupies the greater part of Europe 
north of the Alps, but with the exception of the west side, 
for in England and France wheat is the predominant bread- 
stuff, and the zone of wheat thus immediately adjoins here 
that of barley and oats. In the zone of rye, buckwheat, 
beans, and peas, are also important farinaceous food ; in the 
east, moreover, the millet is considerably used. The cultiva- 
tion of wheat and the use of wheaten bread increase in this 
zone as we proceed southward. The boundaries of the Zone 
of Eye may be placed at the east side of Europe at about : 

North boundary, 65°— 60° N. L. 

South boundary, 50°— 48° N. L. 
It must be observed, however, that the Zone of Bye is 
found in the centre of Europe and southward of 50°, on ac- 
count of the elevation of the countries. Barley is chiefly 
used for beer in this zone, which is destitute of the vine ; 
oats are used for the food of horses. 

3. The Zone of Wheat extends from the above-mentioned 
boundary of the Zone of Eye (in the west, of the Barley and 
Oats Zone) to the African desert ; consequently, from west t 
east in Europe and the north of Africa. 

North boundary, 57°— 50°— 48° N. L. 
South boundary, 30° N. L; 

* In Scotland; in Ireland, bT^*. 



THE OEOOBiJ^HT OF THE BBEAD-PLAITTS. 188 

This zone, therefore, includes, hesides Gh?eat Britain and 
Prance, the whole of Southern Europe and the north of 
A&ica. In this zone, in the middle of the northern boun- 
dary (50^, maize already plays a not unimportant part, and 
from 45° rice also ; but they are usually confined to certain 
regions, and subordinate to the wheat. Beans, lentils, and 
several pulses, as well as millet, and in some districts (espe- 
cia% JB^iypt) durra, are of some importance as articles of 
food. Barley is not used for beer here, but chiefly for the 
food of horses and mules. In the mountain regions of this 
zone rye sometimes appears predominant; in some parts 
chestnuts form the principal farinaceous food. 

4. The Zone of the Bate adjoins the African deserts be- 
tween 30P and 15° N. L. The greater part is destitute of 
bread-plants; dates, however, constitute the principal food in 
the oases. But wheat and several other kinds of grain are 
also cultivated here. 

North boundary, 30° N. L. 
South boundary, 15° N. L. 

6. The Tropical Zone, — Eice and maize are the grains 
chiefly used here, but other bread-plants play an important 
part, especially yams, mandioc (cassava), and the plantain. 
It includes both the west and east coasts of Africa, from the 
deserts to the southern tropic ; the interior is little known, 
but so fisir as it is, the same appears to hold good, excepting 
in the case of Abyssinia, where the conditions are somewhat 
altered, on account of the elevation. 

North boundary, 15° N. L. 
South boundary, 23° S. L. 

6. Tlie Southern Zone of Wheat,— In. the south of Africa, 
especially in the Cape Colony, the European grains again 
make their appearance ; wheat is predominant. 

North boundary, 23° S. L. 
South boundary, 35° S. L. 

Por the eastern portion of the Old World (Asia), as well as 
for New Holland, the following zones may be laid down, but 
they are greatly modified by the great Asiatic mountain 
regions. 
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L The ZonetfJBarley^ OaU, tmi Mye^ which goesifiEM^iiiiiie 
Bread-line to about 50° 321 the w^, and to 40^ in the east of 
Afiia. Befiidee the gndnB named, buckwheat and potatoes, 
especiallj the fozmeir, am euMiisai^ to a oo(DBideiable ex- 
tent. 

North boimdaTy, 60°— 51° N. L. 
South boundary, 50°— 40° N. L. 

2. TJie Zone ^ Wheat m the west imd Bioem titeeagt. — 
In the wefit of A!ffla^ between 50° N. L. and tiie tropic, wheat 
pievailfi. In the east, on the o&er hand, the ^eakfciratiQiiL of 
rice extends to the south limit of the preceding zone ; wjieat, 
indeed, oecurs ako, but not in mfficient extort to form a 
Eone. liu the middle <Df the conlanent there is but lattle a^;ri- 
cultum ki the Arj andstmle f^teoax and mountoias. The 
limits therefore are : 

The Zone of Wheat. The Zone of ffiee. 

North boundary, 50°. 40° N. L. 

South boundary, 23° N. L. 

8. The Tropical Zone, — The predominant bread-stuff is 
rice ; but the jiun^ plantain, and cocoa^ut, also bear an 
important share ; and with regard to the Archipelago between 
Asia and New Holland (Polynesia), the aago-plants, the bread- 
fruit tree and the cocoa-nut palm divide the predominaiice 
with rice. 

North boundary, 23° N. L. 
South bouiwiary, 23° S. L. 

4. The Southern Zone vf Wheat occurs -only in the Euro- 
pean colonies, in New Holland and Van Dieman's Land, 
where also the other European grains are cultivated. 

Nortii boundary, 23° S. L. 
South boundary, 44° S. L. 

Eor the Islands of the South Sea (Oceania). 

1. The Zone of the Bread-Jrmt a/nd Cocoormit Pahn in- 
cludes the islands within the tropics. Taro {Cohcasia escu- 
lentd) is also general here. 

North boundary, 23° N. L. 
South boundary, 23° S. L. 
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2. Tliei]i]ua>itaiit8ofii?eirZ9a20MJliA¥eU^ 
JSpm^f^MM M BouzoeB of fiffiiiMeoiiB food. 

If orth boundmy, M"" S. L. 
South boundary, 48^ S. L. 

In legsrd to AmericOf the zones may be £rand in the fol- 

No flpeeul zone of ttfe can ne distingiiiriied bew. 
Wwtcni. £wtuii« 

Norfh bonndary, 58°. 50° N. L. 

SotA bonndary, 50°. 46° N. L. 

2. 2^2;m«^7F%m^.— Alliioi]gh,takenaltoget^^ 
predoimnateB iiera, maue occurs very frequei^y from 45°, 
and in Cwxilina lioe even, takes the place of wheat. 

North bonndary, 50°— 45° K L. 
Sonth bonndary, 80° N. L. 

3. 7^ Tfwpicai Zome, — The piedominant grain is maize, 
bat the yam, sweet potato, cassava, and plantain, play a yery 
important pazt, to which may be added arrow-root {MaratUa 
anmdimaeed)^ chayote {Sechmm eduie), &c. ; in Brazil, rice is 
univciraaL 

North bonndary, 30° N. L. 
Sootli boundary, 28° S. L. 

4. Tie SotakemZotw of Wheat tmd other Eurcg^^ean grams. 

North bonndary, 23° S. L. 
Sonth boundary, 45° S. L. 

The difference of geographical latitude is not the only 
means of establishing boundary-lines and zones for the bread- 
plants ; the eibvation aboye ihe sea is another agent, and in 
some cases in the warmer couniaies 'those zones which the 
latitude giyes, change according to the eleyation. 

In the centre, and partially in the south of Europe, the 
zone of wheat is resolved at a certain height into that of rye, 
barley, and oats, and the last-named grains also disaK>ear at 
a greater eleya4iion« 

On the Himalayas the cultiyatian of rice extends to a 
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height of about 3000 feet, it then gives place to wheat, which 
forms a zone between 3000 and 10,000 feet ; higher up, be- 
tween 10,000 and 12,000 or 13,000 feet, barley and oats are 
stiU grown. Barley attains this great elevation, especially on 
the north side, in Thibet. 

In the tropical regions of America, the zone of the plan- 
tain and mandioc, extends to 3000 feet, of maize to 6000 
feet. After these, wheat and the other grains form a zone 
between 6000 or 9000 feet ; in the upper part of Peru these 
grains extend even to 10,000 feet, ana particular places to 
12,000 or 13,000 feet. In Peru and Mexico potatoes are 
cultivated up to 10,000 feet ; and in Peru^ quinoa, to a still 
greater elevation above the sea. 

If we wish to reduce the most important bread-plants into 
two principal classes, tropical and extra-tropicat^ the first 
class must contain the rice, plantain, ^am, sweet potato, 
chayote, arrow-root, cassava, bread-fruit, sago, cocoa-nut, 
taro, and date ; the second wiU include wheat, rye, barley, 
oats, buckwheat and potatoes; maize is common to both. 
In regard to frequent occurrence, and to the number of 
human beings which the various bread-plants support, the 
rice, among the grains, undoubtedly holds the first rank, 
then follow wheat and maize, and lastly rye, barley, and oats. 
Among the other bread-plants the plantain, yam, bread-fruit, 
and potato, play the most important part. 

The bread-plants exhibit a great difference in respect to 
fruitfulness. 

A comparison even of the different kinds of grain shows 
that the tropical yield more nourishment than the extra- 
tropical. While wheat yields on an average five or six fold in 
Northern Europe, and eight or ten fold in Southern Europe, 
and the rest of the European grains about in the same pro- 
portion, maize yields in temperate climates eighty or a hun- 
dred fold, in the torrid zone three or four hundred fold, and 
rice a hundred fold. Bui the yield is more variable in these two 
grains than in the former; if drought ensues, the maize fails, 
andif the rainy season does not make its appearance, the rice is 
ruined. Hence great famine is frequent m India and China, 
especially since rice is so often the sole food in these regions. 

The plantain yields 133 times as much food as wheat on 
the same area. Hence a small garden around the native's hut 
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13 sufficient to feed a family. Within a year after it is 
planted it bears ripe fruit ; if the stem is then cut off, new 
ones spring forth, which bear in three months. 

A cocoa-nut tree yields, on an ayerage, thirty nuts a year, 
wbich is a considerable product, when we take into considera- 
tion the size of the nuts and the abundance of nutritious 
substance. The bread-fruit tree yields fresh fruit for eight 
or nine months of the year ; during the rest of the time, bread 
baked from the fruits, prepared Hke dough, is eaten ; it is 
estimated that three trees are sufficient to feed one human 
being. Cook expressed himself in the following terms : " If 
an inhabitant of the South Sea has planted ten bread-fruit 
trees dunng his life, he has fulfilled his duty towards his 
family aa completely as a farmer among us, who has eyery 
year ploughed and sown, reaped and threshed ; nay, he has 
not only provided bread for his own lifetime, but left his 
children a capital in the trees." 

It is still easier to proyide bread in the eastern islands of 
the Asiatic Archipelago, where sago grows wild in the woods. 
When the natiye has satisfied himself, by boring a hole in the 
trunk, that the pith is ripe, the trunk is cut down and 
diyided into seyend pieces, the pith is scraped out, mixed 
with water, and strained, and there is sago-meal perfectly 
ready for use. A tree commonly yields SOOlbs., and may 
afford 5001bs. or 6001bs. Thus a man goes into the woods 
and cuts his bread, as we hew our firewood. 

But the facility for obtaining bread seems to stand in 
inyerse proportion to civilisation. Other causes certainly 
exist, especially the differences of national character, deter- 
mining the degree of civilisation in most of those regions 
where nature is so bountiful; but the superabundance of 
nature herself undoubtedly contributes to lessen the energy 
of man. Strife against nature, when not too hard, advances 
civilisation. Laboiur is the mother of enlightenment. History 
has not preserved the record of those who first used the 
bread-plants, who first planted them ; for history could not 
come into existence until mankind had satisfied the first 
necessities. The early history of the bread-plants is en- 
veloped in obscurity, in the form of traditions and myths, 
according to which the gods themselves descended on to the 
earth to confer the great gift upon mankind. In India it was 



india, wlietiieir, liowerer, the stafcement of the Dnushmifl- 
fflonaij, Sldra, that he has foond it wild there, is suffident 
tefltmioxijyibr siaailar reasons lemaixu doubtM. Mostof the 
accoimtB which we had of potatoes growing wild in C^ili, 
Peru, and Ifadeo, ha¥e since proved to be nnfoimded, for it 
baa been discovered ^ba,t these refeored to other spedes of the 
inuneroHS genns to whidi the potato bdongs. 

On the other hand, the date-palm grows wild in A&ica and 
Anlna; the coeoa-nnt in India, Ceylon, and the whole of 
Polynesia and Ooeania; the sago-palm in the Bast Indian 
Archipelago ; but all these occor in a more confined region 
of disiaibiitioii than is occupied by the plants as now (^ti- 
vated. The bmad-finit tree, which occurs in ihe Indian 
Archij^elago, jmd the biickwlffiat, which is found wild in 
Siberia, near the Chinese border, may also be incfaided among 
the bresd<^lants, whid are known to occur stUl in « wild 
ocxoditian. !Die most important bread-plants of the present 
and the pant mig^ be represented on different maps, jnst 
as we hn^e mapsof acueient and modem jgeomphy. Com- 
parisons of &em would show the migrations of tne bread- 
plants, and interchange of them between the varioas coimtries 
and qnaitecs of the globe. 

In the eouniriet of the Moditemmean (Italy, Oreece, 
Northern Africa, and Western Asia) wheat and barley were 
in jmtiq[iiiiy ifche ordbiary , vary widely-diffused gcaias. We 
find mention of them in tibe oldest writings, in the Bible, 
and b^ Homer and Herodotus; we find representatians of 
them m monuments of the earliest times. Millet was also 
known then, but played then, as now, a subordinaite part. 
Th^ had not rice at th«t time ; it was known only as nn 
Indian plant ; the American grain, maize, was of course im- 
known at that time ; of rye (which even now is little culti- 
vated there) no certain traces £mnd. 

Oentral and JSToHhern Mvirope had very little com-H3ulture 
2^ that time ; and in the same way as harley and oaU now 
Punish bread in the northernmost ports of ScandioaTia and 
Scotland, according to Pliny, the ancient Geimaos lived 
upon oat-groats ; the inhabitants of the north probably pos- 
sessed no better bread-stuff. Bye seems to have come into 
Northern Europe at the time of the migrations of races from 
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the Caucasian countries, without having entered the lands of 
the Mediterranean ; and wheat appears to have migrated at 
a later period from the south to the north of Europe, chiefly 
by way of France. 

In Africa, south of Atlas, the date-palm prevailed then ss 
it does now. Durra, which is now extensively diffiised in 
North AMca, has been derived either from Nubia or Western 



India, as we see from the writings of antiquity, had then, 
as now, rice for the principal article of food ; the plantain 
grew there likewise, probably also the yam. 

It must be assumed that sago grew then in the Indian 
Archipelago, since it occurs wild there at present. 

Before the discovery of America, the principal material 
for bread in this part of the globe was maize, also cassava^ 
possibly yams (a different species from the Indian), and 
potatoes and quvnoa upon the mountains. The vast national 
migrations from Asia towards Europe, which took place in 
the middle ages, appeared to have merely caused one change, 
the penetration of rye into Northern Europe, and its gradual 
displacement of the oat. 

The great conquests of the Arabs in North Africa, Spain, 
Sicily, and other lands of the Mediterranean, brought rice 
from India, first to Egypt, and afterwards to the south of 
Europe ; they brought also the plantain from India to Western 
Asia, Egypt, and Barbary ; by them was the durra, or, as they 
called it, the Moorish nuUet, diffused over the countries of 
the Mediterranean, especiallv North Africa and Portugal. 

The discovery of the road to India, southward of Africa, 
caused a far greater revolution, but above all the discovery 
of America. 

Maize was introduced from America, and became diffused 
with extraordinary rapidity over all the Mediterranean coun- 
tries, some parts of Central Europe, nay, it even found its 
way to China and Japan, and into the interior of Africa. 
The potato became known much more slowly through North- 
em Europe and Northern Asia. Cassava was brought from 
America to the tropical regions of Africa and Asia. 

In return for these great gifts, America obtained the sup- 
posed European grains, which the colonists diffused and 
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continue to diffuse in North America, the temperate parts of 
Sontli America, and over those elevated regions witnin the 
tropics which have a temperate climate. 

Brazil, Carolina, and other regions, thus obtained rice, 
which at present constitutes so important au article of culti- 
vation there. America also acquired the plantain ; some, 
however, believe that one species of plantain is a native of 
America. 

The European colonists also conveyed wheat and other 
European grains to the Cape Colony, and, after the coloni- 
sation of New Holland and van Dieman's Land, to the tem- 
perate regions there. 

In respect to changes on a smaller scale, it is remarkable 
how rye has been gradually displaced by wheat in the north of 
Europe, just as at an earlier period the former displaced oats. 
In the period 1651-1675, the wheat exported from Dantzic 
bore to the lye which was exported thence the proportion of 
one to three ; in the period 1801-1825, the proportion was ex- 
actly reversed, namely, three to one. In the year 1758 it was 
calculated that not quite two-thirds of the population of Eng- 
land and Wales lived upon wheat ; the rest upon rye, barley, 
and oats. At present not one-eighth live upon the last. In 
the year 1727, a small wheat-field near Edinburgh was re- 
garded as a TBxitv in Scotland ; since 1780 the product of 
wheat in Scotland has increased tenfold. At that time wheaten 
bread was seen only at the tables of the richer classes ; at 
present, not only on that of the middle classes, but that of 
poorer people of the towns, and, in fact, of the country. In 
Denmark ^o the cultivation and the use of wheat has in- 
creased ; and indeed a time may come when the use of rye 
and that of wheat will stand in a totally diiferent proportion 
from the present; nay, it is even probable that Denmark 
will, at a remote future period, pass from the zone of rye 
into that of wheat. 

It would be interesting to have a complete summary of the 
production of hread-plants, and of the trade carried on with 
them ; but from want of sufficient statistical data, I must 
confine myself to a few observations respecting the production 
of, and trade in com. 

While in antiquity, Sicily and all Barbary were the great 
granaries, these must now be chiefly sought in Northern 
Europe. 
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The pkdDB lying to tke aouth and ioubb-easfc of tlie Baltic 
are especially adapted for the cultiyatioii o£ grain, hj the eon- 
stitution of the soil and the eomparatiz^ely warm aad dry 
summer. Hence the moat important granyories for a great 
portion of Ihirope are here. One of the moat imporfeant 
cities on the Baltic for the export of corn is Dantme. Lying 
at the mouth of the Weichsel, whi<^ with its tribvtariefl, 
especially the Berg, flows through fertile corn-plains, tlie dtf 
receives the grain by water communication, in flat-bottomed 
boats. According to an average of twenty-five yean, 1801- 
1825, 535,000 tons— namely, 400,000 tons o£ wbeafe and 
135,000 tons of rye— were exported annually ; but in the three 
years 1829-1831, 559,000 tons of wheat and ll7,0Q<>toii8 of 
rye, making together 676,000 tons. In pwrt i eular yean, 
when the conjunctures were &vourable, espeeiaUj whim the 
English corn-market waa open, the expmrt o£ eom has 
amounted to 1,000,000 tons.* 

The other imporfcant points for the export of gEsm, on ishe 
Baltic, are Memel, Konigsberg, Stettin,, ttiga, ai^ St. Peter»- 
burgb. 

AccordLng'to an average of six years (1830 and 1836-1840), 
the total export of corn from Russia amounts to 4i,5OO,0OO 
tons ; if we deduct from this about half a million. jBbr Arch- 
angel, one million for Odessa, and hai£ a mi]Hon for the other 
expcfft towns on the 'Bbuik Sea, the export from Biga and St. 
Petersburgh amounts to about 2,500,000 tons. The export 
from Konigsberg,. Memel, Stettm, and Boatock, I do not 
know accurately, but they may be set at 1,000,000 or 
1,500,000 tons. Consequently 4,000,000 or 4,500,000 tons 
are exported from the countries on the soutk and south-east 
of the Baltic. Although Archangel lies is the Whiito Sea 
and near to the northern boundary of the cultivation of com, 
it has still a considerable export, which amounted to 400,000 
tons, according to an average of the years 1827-1832. The 
river Bwina connects this city with a large tract of eountiy 
rich in grain. Here, however, as might be expected, the 
export consists almost wholly of rye and oats. 

The export of com frpm Denmark is very eonaiderable. 

* As the commercial intefeonrse of the last few jean cannot, for manj reasons, 
be considered as natoxal, we have used in this, as in several succeeding essays, 
the results of earlier years. 
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Aceordiiig to statiBtiG&l tables, the average af twenty years 
(^1820'>183d) gvres a smpluB of 1,354,808 tons, exported &om 
the eaaiare kiz^om of Denmark ;* in ike year 1839 the sur^ 
plos amounted evefn to 1,850^357 tons. The export of com 
UL grcHUid and baked condition has increased or li^ years ; 
in the ima years 1620-1823, only 3406 tons of wheat-flour 
^rere exporte<i, and no bread ; in the four years 1836-1889, on 
HhB^ eomtrary, 62,646 tooB of wheat-flonr, and 38,271 of bread. 

The export from the ports of the Bidtie, from Archangel, 
asai from Denmark, provide for the deficiency of grain in the 
^ftTTtftinnTJap pCTunsuhi, especially in Norway. A portion goes 
to "England, some to Holland, Belgium, and France, some eren 
to South America. 

Hhe seesnd great granary of Europe lies in the south-west 
of lEtussia, whieh is inclined towards the Black Sea, and tra- 
versed by the rivers Dnieper and Dniester ; in particular, 
Volli^nia and the formerly Polish provinces. Odessa is the 
most important place of export for this great production of 
grain ; on an average more than a million tons of wheat are 
annually exported ; but only a small quantity of other kinds 
of grain. The wheat of the Black Sea goes to Turkey, Greece, 
Italy, and Spain, and moreover to England also. 

A third com country of importance is Egypt, whence 
wheat is in like manner conveyed chiefly to the ports of 
Southern Europe. 

Those portions of North America which lie within the 
corn-limits, also export grain. Canada sends wheat to Eng- 
land; the United States of North America export wheat 
and maize, principally in the shape of flour, especially to the 
"West Indies and South America, the most important places 
of export being New York, Philadelphia, New Orleans, and 
Baltimore. Carolina furnishes mudi rice to Europe and 
South America. 

Brazil exports rice ; and Southern GhQi, as also the Cape 
Colonies, wheat. 

A mutually important rice-trade subsists between the 
two Indian peninsulas, China and the Indian Archipelago. 

In several countries the &lse politico-economical dogmas, 

« Backwheat, peas, vetches, rape and linseed, whiph are included in the tables 
among the grains, are dedncted here. 
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as regards the corn-trade, have been gradually discardecL 
according to which it was considered advisable sometimes to 
forbid the export of grain, sometimes to allow it, and to alter 
the tax upon foreign com according to circumstances. Poli- 
tical economists have drawn attention to the evils of that 
system. Manufacturers and other industrial cksses were 
compelled to pay an extravagant price for the first neces- 
saries of life ; the sale of manufactured goods and colonial 
wares was diminished, because foreign agricultural nations 
were not allowed to give their com in exchange ; and through 
the great instability of the corn-trade which necessarily re- 
suited from the system, both the provision for the country 
was rendered less secure, and the price of foreign com 
raised much higher than it would be under a steady market, 
on which producers and merchants could calculate. 
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CHAPTBEXVn. 

TH£ eEOeBAPHICAL DISTBIBXJTIOlfr OF THB 1108T IHPOBTAITT 

oekamektjll plants. 

As answer to the inquiry where the most important orna- 
mental plants have their home, to what regions we especially 
owe the brilliant flowers and elegant plants which decorate 
our gardens, our rooms, and onr conservatories, must be of 
some interest, more particularly when we reflect that these 
questions stand in connexion with the general history of 
ciriliBation. 

Nortbem Europe, where the art of gardening has risen to 
a greater height, and horticulture is more eztensiTely diffused 
than elsewhere, does not, firom the unstable, usually damp 
climate and severe winter, afford a great abundance of wild 
plants distin^^hed by splendour of colour or elegance of 
form; and since, at the same time, foreign objects are 
usually more attractive than those which we have at home, 
no great number of our cultivated flowers and ornamental 
plants have been derived from our own meadows, fields, or 
woods. A few, however, have found their way into the 
flower-bed, as the daisy, the violet, the pansy, the lily-of- 
the-valley, the rocket, the forget-me-not, the primrose, the 
hepatica, and the maiden pink. The snow-baU (Viburnum 
opului), which occurs frequently in our woods, has become a 
favourite shrub in our gardens, frt>m the peculiarity that all 
the corollas of its inflorescence may become barren, so as 
to form the pretty white globular Dunches, known by the 
name of snow-balls. Many of our native plants certainly 
deserve a place in gardens ; some of our more showy Bora- 
gineous plants, and the beautiful Orchids, might claim espe- 
cial attention ; unfortunately, however, the latter are difficndt 
of cultivation. 

The cowntriea which surround the Mediterratiean, and form 
a naturally enclosed basin, have a climate essentially different 
from that of Northern Europe, and their flora is very dif- 
ferent. Winter is particularly mild here, in the southern parts 
wholly free from frost and snow ; while the summer weather 
is very constant, and at the same time, in the south, almost 

L 
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without rain; the atmosphere iat^ also very dear. A great 
number of trees retain their leases in winter, many bulbous 
plants decorate the fields and meadows, particularly in spring, 
and numerous aromatic plants, especially of the family of 
the LabiatsB, fill the air with sweet odours during the dry 
summer. It was natural that as the taste for floricul- 
tuie became gradually awakeaed in the Northern Emx^^ean 
coantriefl, attentioa should be turned chiefly to the S^ztli, 
where the intellectual edtiyation of mankind was so old, 
and where horticulture rose to a higher pitch, even m 
the middle ages, than northward of the Alps. Henoe we 
have, in fact, obtained t^e greater part of our eonmonly 
cultivated ornamental plants from the basin of the MeAtep- 
ranean. From there have come so many ci oar suraxner 
plants, which are capable of flourishing in our climate, from 
the fact that their lue is limited to the sumner, and the cold 
of winter has no opportunity of affecting them, such as the 
summer stocks, the mignonette, the adonis, the ssajor eon- 
volvuluj^ the Venus's looking-^lass ; from there we h»fe 
obtained a number of bulbous and tuberous phmts, tiie 
whole yital force of which is coxtcentrated during a -poriaasi 
of the year in the bulb or tuber, and which can th^efoie 
lie, during the cold season, in a winter sleep, as it were, 
during wmch we keep the bulb or tuber out ci the ground. 
Among these may be named the species of hyacini^ and 
narcissus, crocus and tulip* We, moreorer, owe to this 
part of the globe variauB perennial plants, which are k^ 
m the house in winter,* aoid planted out in the summer, 
such as the wallflower and wmter stock; certain shrubby 
plants which, although they belong to a milder climate, are 
capable of bearing our winter, such as the lavend^ and box; 
and lastly, certam trees, shrubs, and herbs, which grow ia 
orangeries, such as the bay-laurel, the orange and l^aon 
trees, the cypress, the myrtle, the oleander, andtherosenuny. 
When we ascend to a certain height on the Alps, and other 
mountain-chains which separate Northern from Southern 
Europe, we meet with the lonely and most chairacteristic 
Alpine flora, which affords ndtther trees nor shrubs, but <Hily 

(• It must be borne in mind throughout this essay that the author writes in. 
Denmaik. The plants referred to, however, are so well known, that after this 
note there can scarcelj be any XBi8coDC8ftioiL-*Ei>») 
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dmfff perexoiiaL bertw^ with coBipKralivelj large flowers of 
beautiml and p«ure coloun. Few of the dowers of this flora 
are found in oar gardens, and tiie cause of this is chiefly to 
be soii^t in the ciscmBustance that it is so diMeult, in the 
lowlai^ te> eontiiTe the ertemal conditions under which 
these ^amls aie met with in their native hahitats. Eor there 
tbey are eoroEed with snow for eight or nine months of the 
year; the air is transparent, yet the summer temperature is 
low ; ihe soil is composed of the grayel formed by the &in- 
t^rated rodn of the Alps, permeated by the snow-water 
which flows down from the high^ peaks. Nevertheless we 
owe to tibe Alps our most beautiM spring plants, the auri- 
^ola, tibbe soldvieQa, the gentians, Ac, Lower down than the 
Alpine herbs, in the subalpine regions, grow the rhododcoir 
drons^^and still lower the aconites and ike laburnums. 

The JPolarflora^ or veeetation of the most northern parts 
of Europe^ agrees very dosdiy with the Alpine flora. For 
reasons similar to those mentioiied in reference to the latter, 
bat few plants of the Polar flora have been included among 
our garden flowera; Fapswrnmdieaule may be named as an 
exan^ple of tiiem. 

Although Siberia has a severe dimate, this country, from 
the clear atmosphere which prevails in the interior of large 
continents, and the comparatively high summer temperature, 
afibrds a number of plants with flowers of a considerable 
aee and oi the liveliest colouors. From there we have the 
JPapai0er hracieaiwm, Ptsonia albifiara, Del^kimum grtmdi- 
fioru*»j VMa tdtaica, &c. 

In China, and Japai^ whidi agrees with it in regard to the 
eonntry and the pec^le, floriculture has existed from the 
higliest imtiquity, and has been brought to a high degree of 
perfection, idthoagh in some respects it has d^enerated into 
trifling* The meet important plants which we owe to these 
eonntries, are the camenias, i^ China aster, the hydrangea, 
tiie Indian and Chinese chrysanthemums, the China pdmrose, 
£etriajapo9iea, 1^ Chinese like, ^. As the climate is there 
considenubly warmer than with us, the greater portion of the 
plants have to be kept in houses. 

From the tropical climate of L^dia, it foUows that we can 
in general obtam from iMs luxuriantly gifted cotrntry but 
few plants for our gardens, most of them being suited <mly 

L 2 
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for our hot-houfleB. Among the imiyersaUy diffiised Indian 
ornamental plants may be mentioned, the balsam, the ole- 
ander, and two species of Catma, The highlands of India^ 
whence, from its temperate climate, one might expect a num- 
ber of plants suited to our climate, and which would suc- 
ceed out of doors with us, have only been recently opened; 
but already our gardens are decked by many beautiful plants 
from there, such as PotentUlaformosa and a^rosan^^uinea. 

JPersia has been renowned from the most ancient times for 
its flower-gardens ; we owe to it the crown imperial, the peach, 
and the two species of lilac. 

The vegetation of I^ew Holland, like the animal life of that 
country, has a highly peculiar character ; since, however, the 
great continent has only recently been investigated botani- 
cally, it is only of late that plants from there have become 
objects of cultivation in European gardens. The greatest 
number are met with in the English gardens, and they have 
been diffused thence over the other countries of Europe. 
The cUmatal conditions in which these plants are naturaJlr 
situated, render them only cultivable in conservatories with 
us. Among the Australian plants, we find especially the trees 
and shrubs of the myrtle-family, with dry, evergreen leaves 
{Uucalf^tus, Melaleuca, Metrosideros, L&ptoBpermvmy ^.), 
then a peculiar group of the genus Acacia, whicn have a pecu- 
liar aspect from the absence of leaves, the place of which is 
supplied by broad, flat leaf-stalks ; moreover, the large family 
of the Proteace©, of which no examples occur wild in Europe, 
containing trees with dry, leathery, persistent leaves ; and the 
genus Ilpacris, which includes heath-like shrubs. 

The Southern part of Africa is perhaps the richest region 
of the earth in regard to vegetation ; most of the genera are 
there extremely rich in species, and much splendour of colour 
and beauty of form are met with in the flowers. It is the 
proper home of the succulent plants ; there we find the nume- 
rous genus Stapelia, with strange, juicy stems, the not less ricJi 
genus Mese^nbryanthemum, with handsome flowers ; species 
of Aloe, Crassuia, ondBochea; further, a great abundance of 
Liliaceous plants, of the genera laia, Gladiolus, Agapanihm, 
&c. ; the many heaths ; the ^enus Pelargonium, with manifold 
species and varieties, and the group of FroteacesB, which are 
also met with there as prevailing trees and shrubs. 
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The dimatal similarity' between North America and Europe 
giyes rise to the conjecture that a gieat number of the plants 
of that part of the globe must also be amable of flounsfaing 
in the open air with us. We have, in fact, obtained many 
pLintsfrom them, especially trees and bushes for our pleasure- 
grounds. Among the trees may be named various species of 
oak and Conifers ; the tulip-tree, the acacia, as it is called 
{Bi^mia pseudacaeia, the locust-tree), and the red-flowered 
robinias; among the shrubs, the genera Spiraa, JSaknia, 
JzaUa, GaUfeanthusflaridus, yarious Compositad, such as Bud* 
lecUa, Aster ^ Solidago, and Coreopeis. 

As the highlands of Mexico lie 6000 feet above th^ sea, 
the climate is temperate. Hence various Mexican plants 
bear our climate, at least our summer. Among these are the 
genera FentstcTnan, Zinnia, Tagetesy and the superb Tigridia. 
The dahlia, which was unknown in Europe in the last cen- 
tniy, is now one of the most important ornamental plants. 

topical South America^ like Mexico, has only since a 
recent period furnished Europe with ornamental plants. 
Prom thence chiefly we have obtained the Cactus iamily, 
which presents itself in such extremely varied and strange 
fonns, hke angular columns, snake-like bodies, jointed, flat- 
tened, or cylindrical stems, or globular melon-shaped masses, 
very often bearing splendid ft>wer8. To this part of the 
world, also, we owe the passion-flower, and various kinds of 
Amaryllis. 

I^eru and Chili, also, have only recently opened to us their 
floral treasures. As the highlands have a temperate cli- 
T^o&te, various plants from these will flourish in our open 
borders ; others require to be kept in houses. To this flora 
I>^ng the sunflower, 7?ropaolum, Fuchsia, Sohizanthus, Cal- 
ceolaria, and Saipiglossis. 

California, again, and the countries of the river Colimibia, 
have of late years given us various plants which thrive in 
the open air, such as several species of GUlia, Collomia, 
liVpiniM, PentHemon, the beautiful Riheg sanguineum, and 
^▼eral species of pine remarkable for the height they attain. 

When we survey the geographical distribution of the oma- 
Biental plants, it becomes evident, that while similarity or 
approximation of the climate to ours plays, indeed, an im- 
portant part, especially in regard to the plants thriving in the 



open air, at the same time geo^^hical diseoveiy, and earlier 
or later oolomsation and ciyibsation of distant parts of the 
globe, have great influaioe. This is particular^ seen when 
we pay attention at the same time to the periods at whidi the 
ranons plants have been introduced into European gardens. 
The oldest of our ornamental plants have been obtained firom 
the northern and southern parts of Europe. Hie sphere was 
afterwards extended to the Chinese, Indian, and Bouiih 
African plants ; next to the North American ; then to ihe 
Australian, Mexican, and PeruTian ; and, lastly, to those of 
Brazil, Chili, and California. 

In this manner have the different parts of the earth's 
surface gradually opened their treasures to us. Variety has 
constantly increased in our gardens, which have constantly a;p- 
proached nearer to a colleetion of the most beautiful ol^ects 
which earth produces in the vegetable kingdom. 

Pormerfy, the introduction ^ ornamental plants was acci- 
dental. Diplomatists, merchants, or travellers, who had a 
taste for horticulture, sent or brought home one or other 
beautiful plant. Subsequently, travelling botanists under- 
took this tMik, especially when they were accompanied by a 
gardener who could attend to the collection, and to the pre- 
servation of what was obtained, for which the observers them- 
selves scarcely had time. In recent times, since hortieolture 
has so increased, and gardeners have possessed sci^itifie edu- 
cation, they have been the chief persons who have under- 
taken travels with this intent, and they have essentially con- 
tributed to multiply the number of ornamental plants in oar 
parterres and pleasure-grounds. Among these there is scancely 
one who has done greater service in this respect than the 
Scotchman, Bavid Douglas. He travelled for the l^glish 
Horticultural Society, especially in the United States and tm 
the north-west coast of North America, particularly on the 
Columbia river, whence he introduced, in greater number 
than any one eke, trees, shrubs, and herbs capable of 
sustaining cold, partly sending, partly bringing them home 
with him, namely, 53 "arborescent and 145 herbaceous plants, 
making in aU, 198. I^e greater portion of these were wholly 
new, and since they were able to bear the climate of Europe, 
th^ have become extraordinarily diffused, both in the gaiv 
dens of Great Britain and of the Continent, and they are 
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seldom absent £rom the smallest. The many new species of 
FenUtemon, LupinWy (Enoihera, Qilia, and Collomta, espe* 
cially deseire mentioiiy and neacfe to them the new and beau- 
tifiil species of Bibes, as weU as seyeral kinds of Finus. 

After he had done so much in America, he travelled to the 
Saodwidi iBlaads ; but here he Mi a sacrifice to his zeal, 
and jpefkAted in a melancholy manner, Mling into a pit 
which had been do^ by the natiyes to catch wild cattle, 
where a bull, which had already fallen in, attacked and killed 
Inm. He was thai thirty*six years of age. When we con- 
^der the influence ihe cultiyation of flowers ezerciseB in 
a moral point of view, we may fairly say that this man sacri- 
fieed hiB life as honourably in his calling, as a man who 
falls on the field of battle. The care of flowers and the 
coltivBAioii of pXants do not merely contribute to the raain- 
tenanee of heafth, they soften the passions, and elevate the 
taste above ihe affairs of every-day life. In the home around 
which we see a well-kept garden, internal order almost always 
pevails; and wlien there is a flower-stand outside, there 
18 ahsost always a book-shelf within. He who sacrifices his 
fife in contributing to advance such influences among thou- 
sands, cooferB greater benefit upon the world in general 
tbsQ those who udl by the bullet, and often advance merely 
smbition and covetoosness. 
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CHAPTEE XVIII. 

THE COrPEE-TBEE. 

As in regard to the human race, not only is universal 
history interesting, but also that of a particular nation, and 
even of a single individual, if he has played an important 
part, so perhaps may a biographical treatment, if I may so 
term it, of the history of particular species of plants prove 
interesting, and the choice of the coffee-tree be approved of 
on account of the importance of its influence. 

We will therefore make its acquaintance. In Arabia and 
in Java the coffee-tree attains a height of fifteen or twenty 
feet ; in the West Indies it does not grow so high, because it 
is cut, in order that its crown may spread and thus bear a 
greater quantity of fruit, at the same time more accessible. 
The shoots are opposite, the leaves the same ; they somewhat 
resemble those of the bay-laurel, and like them are evergreen. 
The white and sweet-scented flowers seated on short stalks 
are crowded in the axils of the leaves. When the coffee-tree 
is in blossom, it looks as if covered with snow, an aspect which 
must surpass that of our flowering fruit-trees. After the 
blossom, appears a red fruit, a kind of berry, which resembles 
the cherry in colour and form ; the pulpy mass encloses two 
seeds, which are convex on one side and flat on the other ; 
these we call the coffee-5^a;^, an imsuitable name, since the 
fruit is not in a pod. The coffee-tree bears in the second 
year, but the proper crop does not arrive imtil the fourth or 
fifth year. To make it thrive it requires a warm climate ; it 
will not grow when the mean temperature is below 68° to 70° 
Pahr., and the thermometer must not faU below 66°. Never- 
theless it will not bear too strong a heat ; in regions which 
have such a climate it will only flourish under the shade of 
other trees. It requires also abundance of rain or artificial 
watering. Prom these conditions of temperature and humi- 
dity, it may be concluded that the coffee-tree can only flourish 
within the tropics, or at most up to 30°, and that in this 
zone it succeeds but on the hills, and not in the flat coast 
regions. 

The northern part of the Arabian peninsula has for the 
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most part a dry sandy soil^ a very hot and ahnoBt rainless 
climate ; this is true of the southern coast border, turned 
toward the Bed Sea; but at some distance from the sea, in 
the most southern part of the j)enin8ula, there rises a con* 
eiderable chain of mountains, with a cooler climate, abun- 
dance of rain, and a rich vegetation. Here, in Yemen or 
Arabia Eelix, was long exclusiTely sought the home of the 
cofee-tree. Now it is known, tnat it not only occurs as 
a cultivated tree in Abyssinia, but that it is found both 
cultivated and wild in tne woods in the countries south of 
Abyssinia, Enarea, and Caffa. On the other hand, it is 
probable that it is not indigenous in Arabia, but has been 
mtroduced from that African habitat. It goes as far towards 
the equator as our knowledge of the country extends, and 
northward it appears cultivated on the Lake Tsana, about 
^12° ; in Arabia, as far as the 18°— 20° N. L. 

The history of many discoveries is enveloped in obscurity. 
Pabulous narratiyes readily take the place of actual facts. 
Among them must we reckon the following tale of the cause 
of the first use of the coffee-bean : The superior of a Mo* 
hamedan monastery had observed that the goats became 
very wakeful, jumping and skipping at night, after they had 
eaten this £rait ; tiiis led him to prepare a drink from the 
fruit, in order to keep himself and his dervises awake, when 
they had to pass the whole night in performing services in 
the temple. 

That the use of coffee dates only from a recent period, is 
certain. The ancient Greek and Boman writers are quite 
silent regarding this beverage. An Arabian manuscript in 
the Paris library, written by Abdalcader toward the close 
of the BiKteenth century, and published by the Oriental 
scholar Ghlland, places the first general use of coffee in 
Yemen no further back than about the middle of the fifteenth 
century ; that is to sajr, only 400 ^ears from our own epoch. 
The legend is related by the Arabian author in the following 
manner: In Aden, on the south coast of Arabia, lived a 
Mufti, named Gremaledin ; on a journey to Aden, on the 
west coast of the Eed Sea, he met with some of his country, 
men, who used coffee as a beverage ; on his return, it struck 
him that this might perhaps conduce to his health. Experi- 
ment convinced him that it was a good means of clearing the 
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head siid preventing sleep, and he therefin^ reeommended it 
to the dernBes who had to Iseep Tigils ; these and others Boon 
found that it was a good day-diink sdso. Oc^ee thus he- 
came general in Aden, it spiead from tiiere orer t^e rest of 
Arabia, and reached Mecca about the end of the eame (15^) 
oentury. Here we have not, indeed, the epoch of the first 
use of coffee, but that of its general use in Arabia. 

At the commencement of the sixteenth century (1511) 
the Sultan of Egypt named a new gOTemor of Mecca. The 
latter, who was not acquainted with coffee, was greatly 
angered at finding some dervises in a great mosque, sitting 
in a comer and drinking coffee. He drove them out of the 
temple, and called a coondil of theologians, jiirisocmBults, 
and the most distinguished m^ti of the city. The matter 
was argued at great kngth ; one of ihoae present made the 
assembly laugh, by declaring that coffee intoxicated as mueh^ 
as wine: thereby canfessing that he had tasted the for- 
bidden beverage, and he was punished for this crime by Ihe 
bastinado, as prescribed by law. l%e council, being unable 
to come to an agreement, had reeourse to the physicians. 
The governor called in two Persian doctors, who deekred 
titat coffee was injurious to health, upon which the council 
condemned it. It was forbidden to sell this beverage, all 
stores of it were burnt, and those who were convicted of 
having drunk coffee were led round tbe city sitting upon 
asses. Nevertheless the prohibition was soon withdrawn, for 
ate Sultan at Cairo was himself a good coffee-drinker, and 
his most learned men declaied it both harmless and per- 
missible. Through this victory coffee became still more* 
widely known and diffused. 

Twenty years later, however, a zealot of Cairo, where the 
use of coffee had become quite general, took it into his head 
to preach violently against it ; he declared that those who 
drank coffee were not good Mussulmans. His hearers were 
so excited by this, that when they came out of the temple, 
ther hastened to ihe coffee-houses, broke the cups and tables, 
and iU-used the guests. The ciiy became divided into two 
parties, and l^e matt^ began to grow serious. But Ihe 
chief judge of the city called together the wise men, who 
declared with one voiee that it bui been long settled that 
coffee was both permissible and usefol. The president ihen 
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indied &em nU iriHk coffee, takiii^ the first cap himself. 
13u8 new Tietcay still further diffused the name and the 
eelebritgr of the bererage. 

Li tJie first half of l£e sixteenth century the useof ooiee 
spread to Aleppo, DaooMscus, and yarious cities, and in the 
middle of tiie same eentusy it reacted Constantinople. Two 
private persons here opened, in 1564, an establishment tnth 
coDFayeBt eoudies, where coffee was served, and where the 
Tisitore sight oonyerse and play diess. A Tmtish poet 
Twote a sonnet in praise of ooiSee. But as the number of 
coffia&hoHses increased greatly, the priests began to complain 
that Ihese were more frequented than the mosques. The 
Huifii declared that llie beTa<age was opposed to the Koran, 
and thercfore all the coffee-houses were closed. But a new 
Bmfia dedaied in iyrour of coffee ; and the priesthood, the 
*^<Kirfc, and the city, soon followed his example. After that, 
the eo&e^oasea were indeed occasionaUT dosed on political 
g^^oonds, as it was fou|id that people had too good opportu- 
siiy of gossi^Hng about the sultan's undertakmgs ; but this 
pntoitiononly extended to the melaropolis, and md not there 
affect the drinkmg of coffee in prirste houses. Its use spread 
More and mcoe ; coffee was offered to every guest, and as 
*wmg as the people are accustomed to receive drink-money, 
^ Turks in like manner had their coffee-money ; in large 
■®Q8es an especial servant was appointed to prepare and serve 
^oiee; ]iaf,tbareexi8tedaTurkishlaw,that if a man refused 
^ infe coffee, dlie had a legal ground for separation. 

^Q^ was the custom of driving coffee established in the 
^enteentai century, in the Levant axid Egypt, about 150 
yeara after its commencement in Arabia. 

Ppevious to the middle of the seventeenth century, very 
Sktie was known of coffee in Eun^ (excepting in Turkey). 
™tpet Alpin, a botanist c^ Padua, who was in Egypt to- 
vaedg tiie end of the sixteenth century, speaks of this beve- 
'^ as general there, but unknown in Europe ; his second edi- 
^n, published imder the direction of Vexing, speaks of coffee 
^ a medidnal ag^Lt, rare in Europe. It is not improbable 
ft«fc it came first to Venice. A letter is extant of Pietro 
aefla Valle, from Constantinople, in which he says (1615) 
^ he intends to bring some coffee with him when he re- 
^^*>nM to Italy. In 1668 s<»ne merchants, returning home 
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from the Leyant to MarseiUes, brought some coffee-beans 
with them, and exhibited them and the utensils used in pre- 
paring them as a rarity ; somewhat later, the drinking of 
cojSee began to make its appearance there in the houses of 
the mercantile people, and in 1671 a coffee-house was opened. 
The first who brought coffee to England was also a merchant 
returning from Smyrna, who had brought a Greek girl with 
him to prepare his coffee ; she married his coachman, and 
this couple opened the first coffee-house in London. In 
Paris, coffee came more particularly into use after the ambas- 
sador of the Sultan Mahommed 1 v . had resided there a long 
time, and had entertained the court with the new beverage. 
The first coffee-house in Paris was opened in 1672. In Mar- 
seilles, where, as already mentioned, coffee had come some- 
what earlier into use through the merc^^ants returning from 
Smyrna, it had still a contest to maintain. The physicians 
were disquieted by the diffusion of this beverage, which they 
regarded as injurious ; th^ resolved to make it the subject 
of a public disputation. By a programme, which still exu1«, 
an invitation called disputants to the contest in the town- 
hall, and this programme had the tone of a declaration of 
war ; but this was just as little able to banish the use of 
coffee as the attack of the Mohamedan zealots. Yet we see 
that the arguments of the defenders of coffee were not always 
of the soundest, for the manifesto confuted those who had 
urged as a proof that coffee was a good beverage, that it was 
caUed hon in Turkey, and that it came from Arabia JEblia, 

Coffee came into Denmark at a somewhat later period. 
That coffee was unknown in Denmark at the beginning of 
the seventeenth centurv, is seen from the work of the cele- 
brated Bartholin, " De Pharmacopeia Danica,'* 1665. In this 
it is said : " Coffee has very rapidly seized upon the courts of 
Europe, not exactly because it is well-flavoured, but because 
it is something new ; it is said to give a good appetite, and 
to prevent sleep. Thus we have here an opportunity of con- 
firming Seneca's words : * Foolishness readily causes trouble, 
while truth advances slowly and observes moderation.' " 

The constantly increasing consumption of coffee in Europe 
increased the production in Arabia, especially when, at the 
beginning of the eighteenth century, the trade-route over 
Egypt to Marseilles was found insufficient, and vessels went 



THE COTTIE-TBXS. 157 

roimd the Cape of Gk>od Hq)e to Arabia itself. It was 
natural that men sHonld then think of transplanting the 
OTedons tree to other countries. The Dutch governor, 
Hoom, bad plants brought to Batavia ; but the cultivation of 
coffee does not seem to have commenced there imtil somewhat 
later (1723). He also sent, in 1713, several trees to the 
Bm^gomaster Wetsen of Amsterdam, and a year after one 
came to Paris firom there. Here several plants were raised 
&om seed, and not much later, namely, m 1717, D^clieux 
conveyed one of them to Martinique. The voyage across was 
difficydt and tedious ; they suffered firom want of water ; but 
Bedieui was sparing of nis own store of water, in order to 
be able to water his young coffee-tree. It is asserted that all 
the coffee-trees of the West Indies and Brazils have been 
derived firom this plant ; and if this is true, the greater part 
of the enormous quantity of coffee which is now used in 
Europe bae been derived fi'om one single tree raised in a 
botanical garden. From Martinique the coffee-tree spread 
to St. Bomingo and the other West India Islands, as tiso to 
Surinam ; wmle the Isle of Bourbon and the Mauritius had 
obtamed the coffee-tree direct fi-om Arabia in 1718. St. 
Domingo long remained the chief seat of the American coffee- 
culture. In decker's time this island exported 76,000,000 lbs. ; 
this is several times as much as Anibia at any time ex- 
ported; bitt the insurrection of the negroes very much 
oiminiBhed this flourishing off-shoot; the white planters 
took refuge in Cuba, Jamaica, and on the mainland of 
America. These countries, in which the cultivation of coffee 
first commenced towards the close of the last century, now 
produce an extraordinary quantity. Brazil has subsequently 
^pKed itself to this ; the coffee-tree is here rapidly increasing, 
and Bio Janeiro hsLS become a powerful competitor in the 
coffee-trade. 

The annual consumption of coffee in Europe may be stated 
a* present at 250,000,000 lbs. To 60,000,000 for North Ame- 
rica must be added the consumption in the East, North 
-^ca, and the countries which themselves produce coffee, 
aiid thus the total amount will not be set too high if we 
estimate it at 400,000,000 lbs. A little more than a hun- 
^d years ago, all coffee was fetched from Arabia^ and the 
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entire coxmunption amounted to about 10,000,000 lbs. et 
12,000,000 lbs. In this degree, therefore, has increased the 
use of a beTerage which two hundred years ago was unknowH 
in Europe. What an alteration in the modes of life, in 
ccMomerce and in navigation, and what changes in the emli- 
sation of those countries which have sucoessiyely apipeared as 
producers of coffee ! But the greatest inorease of the jm& c£ 
coffee is a character peculiadLy of the most recent times, 
for in 1820 the consumption of eofiee in Europe amounted to 
only 140,000,000 lbs. 

It would be interesting to know how the said quantify of 
250,000,000 lbs. is distributed among the different na^oss 
of Europe ; a map, with the countries marked with a parti- 
cular coloiir, where coffee is drunk, and which indicated bj 
shades the greater or less consumptixm, would show ijui at a 
glance which nations are the greatest cc^ee-drinkers, whidi 
drink only a little or none at a& ; but we have not sufl&ei^ 
material for such a survey. It would require to be made is 
one and the same year for adl Europe, since di&reat coan- 
tnes exhibit great revolutions in the consumption of oo^ 
within short periods. In no country is thk more tlie ease 
than in the British Islands ; up to 1808, the English drank 
scarcely any coffee ; the entire consumption amounted^ only 
to 1,000,000 lbs., only one-^ird of what k now used in Den- 
mark. Erom 1809 to 1820, it had increased to 7,000,000 lbs. 
<ur 8,000,000 lbs., and at the same time Paris alone cGnsumed 
5,000,000 lbs.; but in 1832, the consumption had nsen to 
22,000,000 lbs., that is to say, three times as mudi as in 1820, 
and twenty-two times as miieh as before the year 180^. In 
Denmark also the consumption has ineieased. PontappidaD, 
in his Economic Balance of Denmai^, estimated, in 1759, 
the annual consumption of coffee at ahout 500,000 Ibs^ 
and he included the whole of the agricultural p<^puIati(Hi 
am«Qg those who drank no coffee. In the years 1824-1828, 
the amount upon which duty was levied &r home use in the 
kingdom, amounted on an average to 1,500,000 lbs. ; in 
1829.183a, 2,500,000 lbs. ; in 1834-1838, 3,330,000 lbs. ; in 
1839-1841, 3,600,000 lbs. 

The Danes drink more coffee than the English, for in 
Denmark the consumption is at the rate of 3 lbs. for each 



person; m Ec^laiid (18S2), only lib. per heaoL In the 
German Customs Fnion (where the duty is much higher), 
2 lbs. In Sweden, onlj 1^ lb. is consumed for each person. 

If we ioquiie the principal cause of the great increase of 
the eonsumptaon of coffee, we find it nndoubtedly in the great 
dinuBution of the priee since 181&-1820. Humboldt esti- 
mated the 140,000,000 lbs. consumed in Europe in 1820, at 
about 6,000,0002. ; if the 250,000,000 lbs. which aie now 
eonaumed aie estimated at 6d. per pound, we shaQ onlj get 
6,250,0002.; and if the pound is estimated at 8d., only 
8,333,38^. Europe, ther^ie, obtains much mare for tlie 
sane aum than at that time; when we compare the price, 
we see that it was, tor example, in England, almost twiee as 
high in 1820 as at present ; in 1818 it was still higher ; and 
in 1828, en the eontrary, lower than at present. It has been 
f onnd bj expmenee, especially in Bngland, that diminution 
of the i«x upon coffee increased the consumption to such a 
degree, that the actual receipts of dixfcy were even consider- 
ably increased. Belbre 1808 the duiy was three iSmes as 
high as at present ; at that time the consumption amounted 
odj to 1,000,000 lbs. ; in the yeara 1809-1820, it areraged, 
96 abready mentioned, about 7,000,000 lbs. It must not be 
overlooked, it is true, thait the reduction of tlie duty lessened 
the quaat^y introduced ocmtraband, and that part of the 
iaerease which tax-tables give is no real increase of con- 
sumption of coffee ; but it w^ readily be admitted, that there 
was not smuggled in before 1808 six times as much as then 
pid duty there. That it is chiefiy the c(msum]^n which 
heeomes increased, is seen &om the fact that the mereaae did 
iK)t mer^ occur in the first and succeeding years after the 
lowering of the duty, but that the consumption has only in- 
cieased gcaduaOy in subsequent years. In Denmaii:, also, it 
has been proved that the mminution of the tax increases the 
eonaamptuxi. Toward the end of the year 1890, the tax on 
<xtfee was lowered firom 6^ to 3d. The statements given 
^ve show the influence of this reduction. 

While the lowering of the price produces an increase of 
GonsuBsption, the consumption does not decrease if the price 
sabeeqnently rises, it being understood that this elevation of 
pri.ce be not too great, or occur too suddenly. It will readily 
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be understood, that wben coffee has come into use, the con- 
sumers do not give it up if the price should become a little 
raised. 

The reason why the price of coffee has so considerably 
diminished since 1820, lies evidently above all in the increased 
production ; and especially in the greatly increased product 
of Brazil, which has come forward as a stronger competitor. 

With regard to the producing countries, the "West Indies 
export the greatest quantity, namely, 100,000,000 lbs. ; St. 
Domingo, 30,000,000 lbs. ; Cuba» 28,000,000 lbs. ; then fol- 
lows Brazil and the rest of the continent of South America, 
with 64,000,000 lbs.; next Java, with 38,000,000 lbs.; and 
Arabia, with 24,000,000 lbs. The remaimng places furnish 
but little compared with these. 

The great mobility and changeableness of the producing 
countries, the amoxmt of product, the consumption, and the 
price, must certainly be the cause of great calamities to indi- 
vidual traders, to mdividual mercantile cities, and to the 
planters of particular countries. In this way, all those who 
are interested in the Java coffee-plantations have suffered 
greatly from the lower price of the Brazil coffee, although the 
ktter is certainly inferior. But it is equally certain that the 
coffee-trade, as a whole, must increase in compass ; for aa the 
price sinks, the consumption increases ; the increased con- 
sumption then causes the price to rise, and the consumers, 
once secured, as already observed, are not lost to the trade 
when the price becomes higher. To acquire conviction of 
the fact that the trade must gain, on the whole, by the ex- 
tended production and the increased consumption, it is simply 
requisite to look back to the coffee-trade a hundred years 
ago, when it was carried on with a few ships which brought 
coffee from Egypt and the Levant to Marseilles, and to com- 
pare this with the present condition of this branch of com- 
merce. That the consum ptio n of coffee wiU increase further, 
is more than probable. We have seen that 3 lbs. per head 
are used in Denmark. But since few would cont^t them- 
selves with this quantity, and since we must wish that as many 
as possible of our fellow-citizens should get as much as we 
do, it is clear there is full scope, a wide margin, at all events 
for wishes. 
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But wHen we reflect that Denmark now consumes about 
80,000^. worth of coffee, perhaps the adherents of the old 
school of political economy, which regards it as a misfortune 
for a country to pay away so much money for foreign goods, 
might he a little disturbed. Yet this fear is groundless. 
We do not obtain our coffee from foreigners for nothing ; 
but there is no danger of the foreigners emptying our gold 
and silver mines. Our gold and silver mines are grain and 
oily and fatty substances, and the more we can sell of these 
the better. If our people can so increase and improve their 
grain and fatty products as to place the country in a position 
to buy more coffee, we will gladly allow them this as a pay- 
ment for their greater industry. 

If we could represent by a map that condition, which I 
would call the movement of the production, consumption, and 
trade of coffee, it would present itself as a great current from 
America, another, smaller however, from Arabia and Java, 
towards Europe, currents which here divide constantly into 
finer branches from the great commercial cities to the smaller, 
from these to the villages, and in even smaller offshoots to- 
wards the hamlets and houses, not unlike the current of the 
Mood which ramifies into all parts of the body. By this in- 
creasing raniification, the influx from the sources is especially 
increased, and this increase calls new sources into existence, 
wHch enlarge the stream. Eor example, the fact of the 
peasantry having begun to drink coffee, has contributed to 
render new land productive by the cultivation of coffee, in 
Brazil, and to enable new families to establish themselves 
there. The increased production thus diminishes the price' 
of coffee, and the lower price brings new coffee-drinkers ; 
thus the influx of coffee increases, and thereby the produc- 
tion. A reduction of the duty may be regarded as the open- 
ing of a new sluice for the stream to pass through. 

Lastly, could we obtain a general view of the influence 
which tne use of coffee as a beverage has had in diminishing 
the consumption of spirits, an influence which perhaps ex- 
ceeds that which the Temperance unions have had, and could 
we, as we have done with the quantity and the price, collect 
into one sum all the cheerful moments which this beverage 
has procured, astonishment would also be excited in this re- 

M 
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Eq[»ec(;. But it is a biography, and not an eulogy, wluelk we 
promised to ddiver here ; the age of eulogies, m(»reoY«r, has 
happily passed by. 

J Note.— The Mowing additiODiil puticiiian in reference to the sUtiiatifiS of 
Be are taken from a paper read before the Statistical Society of London, 
January, 1852, by Mr. Ckcawtord. 

Probable amount of Coffee produced at Ibepreteat time, 

Brazil 176,000,000 lbs. 

Java. « 124,900,000 — 

Philippine lahrnds ^•.. 9,000,000 — 

Celebes 1,000,000 — 

Arabia « 3,000,000 — 

Cuba and Porto Bico 30,000,000 — 

Lagoaun and Porta CabeUa ... 36,000,000 — 

Bn^h West Indies 8,000,000 — 

French and Dutch West Indies 2,000,000 — 

Malabar and Myioro ....^ 5,000,060 — 

StDommgo 35,000,000 — 

Ceylon 40,000,000 — 

Sumatra 6,000,000 — 

• Costa JRica 9^900,000— 

Total 476,000,000 lbs. 

476,000,000 lbs. estimated at 22. 10s. per cwt. in Europe would exceed 
10,000,000/L in value, and supposing 800,000,000 lbs. only to be siAjeet to a 
duty of dd. per lb., it would yield a reirenue of 3,700,0002. to the TwaaoB emor- 
ments of Europe, with a prime cost t» the consumer of 13,700,0002.; while the 
additional expenses of transport, and wholesale and retail profit, would raise the 
actual price pud by the consumer to 20,000,0001 per annum. 

In 1850 the consumption in Grest Britain amounted te 31,226,840 Ibs^ or 1*18 lb. 
per head of the population of Great Britain and Ireland; less than half that of 
tea. In North America the quantity of coffee consumed is four times that of 
tea.' 8,000,0002: is paid annually for coffee m Great Britain. The use of dueocy 
with omee, which is extensively adopted on the Contiaent, does xiot lessen tlw 
consumotion. The consumption of coffee is declining at present in England, pn- 
ference Wng giren to tea, which is moreover found more economical— iJD.) 
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CHAPTEE XIX. 

THE STrGjiB-CjiUfl, 



Thi attentioii we have directed in the foregoing chapter 
to the history of the coffee-pLmt, has afforded us on oppor- 
tunity of seeing how the spread of a plant which yieias a 
poduet useful to man xDa&s itself felt iu trade and daily 
hfe. We have a still more remarkahle example of this in 
the sugar-cane, the use of which is still more extensive than 
that of coiee, and the history of which is connected with 
some of the most notable oocuriences in the history of man- 
kind. 

Among aU tbe various groups of plants none is so important 
to man as that of the grasses. To this belong the northern 
graiziB, which Bimish the inhabitants of the temperate zone 
with their bread and the most important articles of vegetable 
&od, as also vrith beer and spirits. Biee and maize also 
belong to it, the plants which yield the most important arti- 
cles of food and strong drinks in the torrid zone. The food 
of domestic <yniTnn.lw is chiefly furnished by grasses, and in 
this way they constitute also the basis of cattle-feeding as 
they do of agriculture. 

The Suffor-eane likewise belongs to this family, of so much 
importance to man. Like the other kinds of grasses it has a 
habn, composed oijomtf, but it is one of the la^st species of 
this £uxuly, since the cane may grow from six to ten feet 
high and from one to four inches diameter. The leaves, as is 
moal among the grasses, aie very narrow and lon^, and are 
distinguishable in this species by a longitudinal white streak. 
The flowers grow in a spreading panidSB, as in the oat ; they 
aro farmed simply of green membranous scales, but are elothea 
^^ long, fine, and silky hair. 

In its esekUng distribution the cultivation of the sugar- 
cane is at home in the torrid zone, but in China it goes to 
about 30"" N. L., and in North America as far as 32"" ; in 
Africa, if we include a few plantations in Madeba and Egypt, 
in like manner as £Eur as 32° ; and if we determine the north 
limit according to its occurrence in single gardens in Spain 

m2 
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and Sicily, it will here lie at 87° — 38°. In the Bouthem herni- 
sphere the cultivation of sugar scarcely goes further than to 
the tropic, for the Cape, Australia, and Buenos Ayres, pro- 
duce no sugar. 

"Within the tropics the sugar-cane is cultivated in all four 
quarters of the globe. In America it occurs at a consider- 
able height above the sea, namely, up to 4000 feet, and 
indeed, in particular places, under favourable circumstances, 
even over 6000 feet, especially on the elevated plateaux of 
Mexico. In Nepal it extends up to 4500 feet. The cane 
thrives best in a mean temperature of 77° — 84° Fah., but it 
succeeds even at 66°— 68°. 

The ancient Greeks and Eomans were unacquainted with the 
general use of sugar. According to Pliny, saccharwn was pro- 
duced in India and Arabia PeEx, and was a kind of honey, 
which collected on canes, was white, like honey, crumbled be- 
tween the teeth, the largest pieces being of the size of a hazel- 
nut ; it was used in medicine. As this seems to refer to a juice 
which crystallised in or upon canes, some have thought that 
tabaaheer was meant, this substance sometimes occurring 
crystallised in the joints of the bamboo-cane. The accounte 
of other authors, Lucan, Seneca, Eratosthenes, Strabo, and 
Dioscorides, are imperfect, but can be better referred to cane- 
sugar, and Pliny*s account may easily have been incorrect. 
But if cane-sugar was really meant, it is evident that it was 
little known, or only as a medicinal substance to the Greeks 
and Eomans. On the other hand, the use of sugar appears 
to be of the greatest antiquity in China ; perhaps this is true 
also of India: Cochin China and India are the countries 
usually cited as the native homes of the sugar-cane, as the 
countries in which it is found wild ; nevertheless, a recent 
work (Eoxburgh's " Mora Indica") states, "where it grows 
wild in the East Indies, is unknown to me." It is unknown 
when it came from India to Arabia, but it spread itself by 
this path over the west. The conquests of the Arabs caused 
the extension of the cultivation of the sugar-cane, in the 
ninth century, to Ehodes, Cyprus, Crete, and Sicily — ^nay, 
even to Calabria and Spain. The Crusades also contributed 
to increase the acquaintance of Europeans with sugar, and 
by degrees the most important commercial people of that 
time, the Venetians and Amalfians, began to import sugar, 
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chie% from Egypt, into Western Europe. Prince Henry 
the Nftvigator carried the sugar-cane from Sicily to Madeira ; 
toward the end of the fifteenth and the commencement of 
the sixteenth century it was conveyed to the Canary Isles, 
where phmtations were established, especially on Gran Ca- 
nana. The cultivation of sugar became even very consider- 
able in those islands, and was carried on there at that time 
with negro slaves. But very soon afterwards, at the com- 
mencement of the sixteenth century, the sugar-cane had been 
brought to St. Domingo, and the cultivation of sugar there was 
before long found so much more profitable, that it ^dually 
diminished in the Canaries, Madeira, Spain, Calabna, Sicily, 
and the Ghreek Islands, and finally ceased. In the sixteentli 
and seventeenth centuries the culture of sugar spread to 
Cuba and the rest of the West India Islands, and was one of 
the most important causes of the extensive trade in the 
negroes of Africa ; it also became diffused over the continent 
of America, Mexico, Brazil, and G-uiana. These parts of the 
continent now present themselves as competitors, and pro- 
bably wiU hereafter obtain a preponderance over the islands, 
because the soil is less exhausted, labour and fuel are cheaper, 
population is greater, and capital is present in greater abun- 
dance ; the cultivation of sugar will therefore migrate still 
farther toward the west. That which at present keeps back 
the competition is the want of good machmery and canab, a 
want wnich time can satisfy. A circumstance which greatly 
forthers the increase of sugar cultivation is the fact that 
the sugar-cane gives a greater profit on the same area than 
most other agricultural products. The proportion between 
it and wheat is as eight to one ; but it must not be over- 
looked that the cost of estabhshing and maintaining a sugar- 
plantation and the preparation of the sugar, is very much 
greater. AU the sugar which France used in 1804 might 
have been grown on an area of seven square leagues. In 
lK)msiana and Florida the cultivation of sugar has also 
greatly increased, through which the slave-trade has beconie 
very active there, and it has caused the people of Virginia 
ana Carolina to provide themselves with more negroes, like 
any other " domestic cattle," for the purpose of sending to 
those more southern provinces, where, however, many fall 
victims to the unhealthy cHmate. In the East Indies, where 
the cultivation of sugar is old, it has nevertheless only begun 
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to inerease consideiabfy of Isto yean ; but it will perhaps go 
on enlarging there, because the price of labour is small com- 
pared with that whidi is subject to the cost of purchase 
and maintenance of negroes. 

The cultivation of sugar has spread in the South Sea 
Islands, especiaUj i^ Taluti. The sugar-cane growing wild 
in Tahiti is somewhat different from the ordinarr plant ; it 
was brou^t by Bougainville and Bligh from Tahiti to the 
Antilles, where it is now generally cultivated. 

In the years 1828 — 1890, the average annual eacpcarta 
were: from the West Indies, 766,000,000 lbs.; from 
Brazil, 140,000,000 lbs.; from Bengal, Jana, Bourbon, 
60,000,000 lbs.; Mauritius, 60,000,000 lbs.; making to- 
gether, 1,016,000,000 lbs. Of this, 70,000,000 lbs. go to 
North America, so thafc about 950,000,000 lb& come to 
Europe. 

The European country using most sugar is Great Britain. 
In 1840, 360,000,000 lbs. were consumed there, whieh gives 
more than 20 lbs. of sugar for every consumer. This great 
consumption dep^ids upon the general wd£ure and the 
better condition in which the lower classes stand. The 
consumption has greatly increased during the last centoiy, 
although not in the same proportion as that of co&e. 

In the year 1700, it amounted to 20,000,000 lbs. ; in 1782, 
to 155,000,000 lbs. ; in ihe year 1828, to 352,000,000 lbs. 

Before 1700 very little sugar was used ; it was an artiide 
which only made its appearance on the tables of the great. 
Its use was greatly increased as tea gradually became a 
-general beverage in England. The consumption would cer^ 
tainly be still greater in England, if the duty were low^^. 

The consumption in France is much smaller, being only 
7^ lbs. of sugar, of which 2^ lbs. are beet-sugar, per l^ad ;* 
Bussia consumes the smallest quantity, among the Eorc^iean 
States. 

Acc(»*ding to an average of the years 1832-1838, the an- 
nual consumption in Denmark (excluding the duchies) is 

* Humboldt, VoTage zii (1828), assumes the consnmptian of raw sugar in 
France at 56,000,000 or 60.000,000 kilogrammes, and the number of inhabitaiits 
as 30,000.000 ; this ^ves aWt 4 lbs. of sugar for each penon. Acoorc^ to the 
" NauoeUet Afmakt dee Vo^fogu^'^ June, 1634, the oonsomptioa amounted to 
80,000,000 kilo^ammes, or 160,000,000 lbs., in 1821, the proportion of which to 
32,000,000 of mhabitants makes 5 lbs. for each person. Under Hemy lY. the 
^ SBoof aupDT was 80 rare in Fiance that it was add by tiie ounce bj apothecaries. 
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9,OOQ,0001b8., wBich dirided bj the population, gives T^lbs. 
f&t each pervon. 

In tiie GrermaiL Customs Unioii, the consumption is esti- 
mated at 511)8. ; in the whole of Qermanj, at 6 Ids. ; in Nor- 
iraj and Sweden, at onlj 3^ lbs. ; in the Austrian States and 
in Koaoa, at 1^ lbs. per head. 

It is wdl known that sugar may be prepared firom many 
other plants besides the sugar-cane. But there are only two 
<^ saracient importance to deserre mention here ; they h&re 
aequived an increased interest through two attempts to 
oppose the use of cane-sugar, which derived their origin 
Wm most diverse motives ; one decidedly £rom |)hilanthropic 
ooDsiderttlaons, the other had its chief cause in ambition. 
The Quakers of North America found it <^po6ed to their 
conaraeBoes to use sugar jHroduced by means of slaves, be- 
cause in this way ^ey indirectly contributed to maintain and 
inerease slavery and tne slave-trade. They found a substitute 
in tlie sap of the sugar-maple {Acer §aeckarinum), a North 
Am^iican tree, which, like the European birch, contains in 
spring an abundant store of sweet sap, from which sugar 
ean be pcepared by boiling down. Although this is used 
to a not inconsiderable extent in the North American States, 
it equals scarcely more than an eighth or a ninth of the con- 
samptkftk of cane-sugar in the whole of North America. 
When we consider t&, and, moreover, that this sap yields 
only 2^ per cent, of sugar, while the juice of the sugar-cane 
gives 12 to 16 per cent., it is very evident that it cannot be 
ecped^d that maple-sugar can ever be dangerous to the trade 
in cane-sugar, or to its production in those countries where 
the climate is adapted to it. 

When Napoleon formed the gigantic, but neither practic- 
able nor libml idea, of stopping all intercourse between the 
eogoLtiBeiit of Europe and ureat Britain, in order to destroy 
the oonnnerce of that country, it was necessary to look for a 
snbBtxtiEte for this important colonial product, only to be ob- 
tained on the Gcmtinent by the help of an open trade. The 
discovery tiiat sugar might be manufactured from the juice 
of the beet-root, was therefore, of course, very welcome to him. 
He made every effort to stimulate the agriculturists to grow 
this plant ; he encouraged the chemists to contrive the best 
methods of preparing the sugar, and of applying the refining 
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Erocess to it. In 1810 there existed 200 beet-root manu- 
ictories, which annually delivered 2,000,000 lbs. of sugar; 
but still this was only -^ of the consumption in Erance. 
After the "West Indian sugar could again be introduced, the 
sale of beet-root sugar decreased ; but its production subse- 
quently increased in an extraordioary degree, through im- 
provements in the manufacture and its combination with agri- 
cultural systems, and yielded annually about 24,000,000 lbs. 
It has again decreased in IVance since a tax has been laid 
upon beet-root sugar. It has at the same time extended 
over other European countries, Belgium and Germany. 

Negro-slavery, it is weE known, has been abolished in the 
British "West Indies ; the parliament voted 20,000,000/. ster- 
ling as a compensation to the planters, and thereby gave a 
briUiant example of how a nation, as such, can act from mo- 
tives which lie beyond the sphere of egotism. 

The result of emancipation, which is now embraced by the 
Danish islands also, as is weU known, has been more success- 
ful than was expected, yet at the same time very different 
according to the different characters of the islands ; more 
favourable in the highly cultivated than in the mountainous 
islands, in which the negroes can establish themselves in- 
dependently more readily than where the land has been 
taken possession of and they are compelled to take work 
from the planters. Among the great results were the in- 
creased use of draught-oxen, of machinery, and steam, and 
improvement in the refining. But if the cultivation of sugar 
should decrease considerably in the "West Indies, it will 
probably increase on the continents of iNorth and South 
America, where climate and other circumstances facilitate 
the cultivation of sugar, and where the eipiancipation will also 
make its way in the course of time. In no case will Europe 
be destitute of sugar ; at the very worst the price may rise 
for a time, but certainly only temporarily. But who among 
us will not gladly pay somewhat more for sugar when we 
know that this is a contribution towards the abolition of an 
institution which is a disgrace to humanity — a disgrace to 
every century that endures it ? 
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CHAPTEB XX. 

THE TIKE. 

The two cultiyated plants whose geography and history I 
have just been dealing with, the coffee-tree and the sugar- 
cane, yield products which belong to the alimentary sub- 
stances of recent times, for in antiquity they were un- 
Imown, and only very little heard of in the middle ages. The 
vine, the history of which is to be the subject of the present 
essay, yields us a gift the use of which is as ancient as the 
oldest historical records, nay more, is connected with the 
oldest traditions and myths. The use of coffee and sugar, 
and the sphere of the cultiyation of these two plants, Imye 
increased ia an extraordinary extent in the most recent times, 
and continue to increase in a greatly adyancing proportion ; 
the culture of the yine and the use of wine spread out slowly. 
The coffee-tree and sugar-cane belong to the torrid zone ; the 
Tine to the warmer parts of the temperate zone. 

EveiT one knows this plant ; remembers the curyed rough 
stem, the twisted branches, the handsome three or fiye lobed 
leayes, the tendrils (which are barren flower-stalks), the in- 
auspicious green flowers, and the beautiful bunches of grapes. 

Li the most ancient myths, Dionysios, Bacchus, and Osyris 
occur as gods of wine, and as dispensers and diffusers of it ; 
yet ahhough these myths may haye some connexion with the 
natiye home and with the cultiyation of the yine, as well as 
with the diffusion of the use of wine, they are obscure, and 
present themselyes under such yarious forms that it is scarcely 
possible to And in them a contribution to the history of the 
vine and wine. 

The natiye country of the yine cannot be well ascertained, 
bat it is probable that it must be sought in Mingrelia and 
Georgia, and in the regions between Caucasus, Ararat, and 
Taurus ; for according to Toumefort, Giildenstedt, Bieber- 
stein, and Parrot, it grows wild there, in extreme abundance, 
in all the woods. It does indeed also ocdir wild in G^reece 
and Italy, indeed eyen in the south of France ; I haye myself 
met with it frequent and luxuriant in this condition in many 
places in Sicily and Calabria ; but according to the reports of 
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the travellers above mentioned it appears to be still more 
common in the more Eastern countries, and to be foimd more 
frequently and in greater luxuriazioe in proportion to the 
proximity to them ; whence these would certainly be most 
correctly supposed to be the home of the vine, while those ex- 
amples which occur at a great distance from them in a wild 
state, must be regarded rather as outcasts &om eultiTstioii. 

The wide diffusion of the vine in Asia MiTxar and the Grieek 
Islands before the Homeric period, is proved by maay pas- 
sages in the Homeric hymns. The shield of Achilles repsre- 
sented a vine-gathering, the grapes in the garden of Alei]!to48 
yielded rich wine abundantly, &c. Herodotus and Theo- 
phrastuB speak of the cultivatkni of wine in Egypt, and in 
the very oldest Grieek tombs are fomid pictures represesiaBg 
the vine-harvest. 

The cultivation of the vine seenocs to have come scnaewhat 
later into Italy. Riny rdates t^t wine wa« searee in ite 
earlier times of Eofoe, and cites as a ^oof of thk» tbst Bo- 
muhis sacrificed to the gods vrith milk instead of wine, as ako 
that Numa Pompilius on the same grounids forbade tlie oiffier- 
ing of wiae at ^e burning of the dead, a custoBi otherwise 
general in antiquity. Pliny speaks of the moderation which 
prevailed in the use of wine in the earlier days of Some, and 
mentions, in reference to this, that it was fozbidd^i jcnnig 
ladies to drink wine ; that a Boman kdy was jutdged to have 
forfeited her dowry because she had drunk more wioe than 
her health required, without her husband's pemussicHi ; mij 
more, that a man was pardoned for killing his wile beesose 
he came upon her as she was in the act of drinking fi*om a 
wine-vessel; that Cato thought it was the cai-eM control of 
the conduct of young girls in this respect whidi gave rise to 
the right every Boman possessed to kiss his femaJb rdatioiB. 
What iEUan relates in regard to this is remai4[al^ : that no 
youth of noble parentage was allowed to drink wine befoie 
his thirty-fifth year. £i after times, however, the loe of 
wine became very great, and tihie luxury in foreign and rare 
kinds of wine considerable, among the Komans. 

The cultivation of the vine seems to have eonuaenced at a 
very eaa*ly period in the south of [France, for the l^ocians 
who founded Marseilles are supposed to have brought i^ 
vine with them 600 years before the birth of ChrilBt. But 
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tkiB coFuld not hare been very extensiye at fint, for Ysno 
says (72 b.c.) that no Tine-culture was fonnd in Goal beyond 
the Alpe ; while both Liyj and Pliny relate that it was wine 
in par^ular which aUured the Gbmls to cross the Alps and 
nnke inearsiona in Italy. Notwithstanding that theae at* 
taeks were made on Pliny's natrre land, h^ thinks that the 
effort to acquire sndi an important poeBeBBion might w^ 
ezeuse a war of invasion. It is a well-known assertion that 
the Ciml»ri also croased the Alps for the same reason. By 
degrees the cultiTation of the Tine spread in Ganl ; Pliny 
speaks of the wine in the country of the Bituriges (now 
Bordeaux) ; but the Emperor Domitian promulgated a law 
which importantly limited the culture of tne vine ; for a year 
having occurred in which there was great fidlure of the com, 
and a great superabundance of wine, he commanded that no 
new vineyards should be established in Italy, and that in the 
provinces one-half of the existing vines should be eradicated. 
The command excited universal discontent, and was the more 
absurd that wine and com require different soils and different 
local conditions.* This decree of Domitian's was not indeed 
rigidly enforced, but it did certainly exercise considerable 
influence, for two centuries later the Emperor Probus granted 
permission ix> ^haat wines in Gaul. T\as emperor also al- 
lowed Ms soldiers to establish vineyards in Hungary and 
on the Ehine, and £^m that time forwards, therefore (from 
the third century), Germany has been a wine country .f The 
nartative even contains the remark that Probus gave permis- 
sion to plant wine in Endand; yet it is jjossible that the 
same happened here as with the Papal rescripts of the thir- 
teenth century, by which the monasteries in Denmark were 
confirmed in their possession of vineyards, notwithstanding 
that historians are totally silent as to wine-culture in Den- 
mark. It must have been a result, namely, of ignorance of 
the dimatal conditions of the distant countries, causing per- 

* Abrafd 88 nidi s decree is, it was repeated by Cbsrles CL. who, on the oo- 
rieien ef a ftSare of the oom epop, cemnuded that no one snenldnhmt more 
thaa a third part of his fields witL vines; nay, even In 1731, Louis XV. forbade 
the establishment of new vineyards. 

t The merits of Probns in this respect were unfolded in a humorous manner in 
an essay, about 100 years old, m which the author proposed to canonize him, and 
to drive some other saint out of the calendar to make room for one who deserved 
sowelL 
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mission to be granted whicli circumstances rendered useless. 
On the other hand it must not be overlooked, that yarioua 
documents of the twelfbh and thirteenth centuries testify 
that wine was grown at that time in the south of Englano, 
as was also the case in the north-west part of France (Brit- 
tany and Normandy), where it is not cultivated now, any 
more than in England. But we are not warranted in con- 
cluding £^m this that the climate of that country is altered, 
for the question arises what kind of wine it was, whether it 
may not have been somewhat of that sort of which the poet 

Ton eall it wine I 
The name is fine, 
Bnt it gkddeneth not this heart of mine.* 

The following anecdote renders it highly probable that the 
wine was of this kind. A noble of Brittany was praising his 
native province at the court of Francis I., and boasted that 
three tibiings were better there than in any other part of 
France — the men, the dogs, and the wine ; to which Francis 
answered : *^ As to the mrst two, it is very possible ; but as 
to the wine, I must own it is the sourest and worst in the 
whole kingdom." By degrees good cyder and good beer 
came to be preferred in these regions to the bad native wine, 
or wine was introduced from other districts ; in this way the 
vineyards of north-western France and of !E^land vanished, 
and the limit of the vine was driven further south. Even in 
the east of Germany the vine-limit was further north for- 
merly, as high as 53^. In another part of the temperate zone 
also has the cultivation of the vine either disappeared or be- 
come diminished, namely, in the north of Africa and Western 
Asia, on account of Mahomet prohibiting the use of wine to 
the followers of his religion. 

On the other hand, vine-culture has been spread in other 
parts of the world through European colonies ; the vine was 
transplanted from Crete to Madeira and Teneriffe, which at 
present furnish such esteemed wines ; vineyards were es- 
tablished in the Cape Colonies, and Cape Constantia from 
there, is known as an excellent kind. Swiss colonists planted 

* Heisst wein 
1st aber kdn 
Man kann dabei nicht frohlich se^n. 
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rineyards in the interior of North Ainerica, at Yeyais in 
Ohio, and seyeral other places. The vine has also been 
transplanted into the temperate parts of South America 
(Buenos Ayres and the south of Chili) and into Australia. 
. Looking to the present geographical distribution of the 
cultiyakion of the vme, we find tbe northern limit on the west 
coast of Europe, at the mouth of the Loire, at 47i° N. L. ; in 
the interior of France it rises and comes to 49° at Paris ; 
then it advances in Champagne, and goes on beyond toward 
the east, still further to the north at the junction of the 
Moselle with the Ehine, 51° ; in Saxony, Thuringia, Silesia, 
and Prussia, wine is grown in isolated spots as far as 61°, 
but this is so mediocre that it is better to exclude those 
points. Taken strictly, the yine-culture of Germany is 
timited to the yalley of the Bhine and its side-yalleys, those 
of the Mabe, Neckar, and Moselle, and to the yalley of the 
Danube. Hungary has yineyards at 48° — 49°, the south-west 
of Itossia (Zarizin) and the Crimea up to the same latitude, 
and the yine also succeeds on the north side of the Caspian 
Sea, at Astrachan, in 46°. 

We see therefore that, although the climate becomes con- 
stantly colder toward the east, the northern boundary of 
wine sinks yery little from the Srhine, and is at Astrachan 
almost as northerly as at the mouth of the Loire. The cause 
of this must be sought in the fact that the culture of the vine 
is chiefly dependent upon the summer being warm enough to 
ripen the grapes. Since, then,' the summer temperature of 
the coast countries is not so considerable as that of the inland 
regions, the northern boundary necessarily sinks towards the 
Atlantic Ocean. 

Eastward of the Caspian Sea, wine is still grown in Bok- 
hara, and likewise in the eleyated plateaux of Persia, where 
the Shiraz wine is fisuned, and on the south terraces of the 
Himalaya mountains, in Cabul and Cashmeer. But when we 
descend to the plains of India or to the coast border of Persia, 
we either miss the yine-culture or it is found inconsiderable. 
At Abuchaer, in Persia (29°), it is requisite to dig pits six to 
ten feet deep in the earth, to protect theyines from the oyer- 
powering heat of the sun. In China the cultiyation of the 
yine is of great antiquity, but yet not of yery great extent, 
and it has been almost annihilated seyeral times. In Japan, 
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again, it is inconaidenible. On the wetA side of Afaok, ti» 
idand ofiFeno (27^°) is taken as the aonth limit. It is tnie 
tliat Hne viae ia eoLtiTsfced in maaij places mlihin tbe tcnnd 
zone, but this ia for the sake of the grapes, and not in order 
to make vine. When the heat is too great, the gncpeti 'be- 
come dried up, the tendrils shoot out too Inxaziantij, arad 
tiie gzapes are produced too frequently ; for in tiie tro||HC8 
sereral crops of ripe grapes are obtainea horn the sazoe Tine 
wifchin the year. 

In Norfch America the growth of wine is gd. 1^ whc^ in* 
considerable, but it increases in Lonisana and in several 
sontiiem provinces ; it extends northward as fiar as 38® — 
40^ 1^. L., and it is not found southward of ihe trqaic here. 

The r^<»is in which wine is produced in the southem 
hemisphere, namety, on the Siver Plate, in Chili, sfc ^e Gajpe, 
and in Australia, all lie in the temperate zone or close to it ; 
the south Hiait in Chili is in Y aldma, 40^. 

Wh«a we ascend to a certain elevation in the wine eoimtxies, 
the Tine is found to cease, because the eHmate becomes too 
severe. In Wurtemburg it ceases at 1000 — 1500 feet; in 
the north of Switzerknd, about 1700 feet ; on the south side 
of the Alps, At 2000 feet ; in the Apennxnes and in Sicily, at 
2000— aOOO feet ; at Tenenffe, at 2500 feet ; in the Hima%a 
mountainB, at 10,000 feet. 

Erance is the country which produces the greatest fusn- 
tity, and taken altogeth^ the best wines. It^y, Sptdn, and 
G-reece, have, it is true, certain good kinds of wine, but tine 
common wine is not good. The cause of this differ^Loe is, 
that in Prance more industry is applied, not only iu the 
cultivation, but in the gathering of the grapes and the 
management of the wine. It is remaricable that some of the 
beet wines, like Burgundy, are grown near the north Haiit of 
the vine-cuHnire. 

The vine thrives in very varied soils, and may be ezcdieid; 
in different earths. It has been thought that volcanic soft m 
peculiarly favourable, and as examples of this, are dted the 
lacrwMB Chrigti of Vesuvius, the excellent wine of I^na. 
Madeira, and Tokay. But diampagne grows upom chalk, 
the wines of Bordeaux and the south of Eranoe up(»i aa 
argiUaoeous gravel, several Bhine wines upon day-date, &e. 
If the volcanic soils have some advantages, the cause hardly 
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hety 9B some h&ve sopposed, in the internal heat of the 
enNznd, hot in the dm colour, which increaseB the heat 
demed £rom the mm. I have Been en Etna, at an elevstion 
of 2000 feet, Yinefi pknted in pota which were fiUed with ^le 
Uack, atefiSe Tciemic aahea mixed with garden earth. In 
Bflniijor dansp soila alone the yine will not tfariye at all. 

Yet althon^ the line will thrire in ahnoat every aoil, the 
apedd nature of &e aoil nndoabtedly has a yery reniaik- 
Me roinence upon the particular daracter of the wine, for 
we caamat well otherwise explam the cireumatance l^at cer- 
ttta kinda of wine are Imnted, not onlj to a certain province 
or diflMct, aa Champagne, Burgundy, and ihe BheniMi winea, 
hot e?en to very narrowly cireumBcribed estates, such as 
Tokay, Ckmatantia, Johanniaberaer, &c., out of which the 
Baiae wiae » not obtained, even m>m the same ysriety of l^e 
1^ when tnon^lanted. 

Tbe peculiar c^araetara of differ^t wines have given rise 
to some r^aazkable htemr productions, I mean the learned 
wine-hattfes wfakh have talcen place, ei^pecially in France. 

Tile most remarkable combat, perhaps, is that which was 
earned en in iht time of Louis XIY., oetween Champagne 
wd Bummdy . Coffin, rector of the TJniversity of Beauvais, 
fin^t &r the Champagne, and wrote a spirited Latin ode, 
wliich gained this wine a complete victory over the Burgundy, 
ivhieh was defended in a dull poem by Gh^eneau. Thevictorre- 
eeived m ^aspneak an abundant quantity of the wine he had 
celebrate^ &om ihe dtiseos of Bheims, in which city the 
ciiief wine-trade of Champagne was carried on. Whoever is 
impartial enough to desire to know what can be said against 
Champagne, may read a spirited harangue in Tieck's novel, 
"DieGemalde." 

The vine is sometimes grown dwarf, fastened to short 
stakes rising but a few feet from the ground, in the most 
northern districts even but a few inches, as in the Ehine 
countries, in IFirance, and in Spain ; sometimes it is trained 
over trees of ten or fifteen feet high, between which the 
tendrils hang down in festoons, beautifying the landscape ; 
this is the usual mode in Italy and Sicily ; sometimes the 
vines are even suffered to climb up tall trees. This can only 
be the case in warm climates, for otherwise the branches and 
leaves of the trees would rob the grapes of the necessary sun- 
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;ht. The reason why this method is most frequently- 
opted in Italy, is that the soil beneath can then be used for 
com or pulses, and at the same time the wood of the elms or 
poplars to which the vines are attached. The wine is gene- 
r^y inferior under these circumstances, partly because the 
plants are deprived of sunlight, and partly because the 8o3 
IS too much exhausted by the excessive crops. The vine 
sometimes attains a very great size and fertility. Audibeit 
speaks of a vine in France, the stem of which was as thick 
as a man's body, and of which the crop gave 850 bottles of 
wine. In the gardens at Hampton Court Palace there is an 
exceedingly large vine, filling byitself a very large hot-Iioase. 
The players of Drury Lane Theatre having once greatly 
pleased King George the Third, he gave permission that the 
gardener should cut them off 100 dozen bunches of grapes, if 
there were as many upon the vine. The gardener not only 
cut off this number of bunches, but sent word to the king 
that he could cut off as many more without entirely stripping 
the tree. The greatest number of bunches which have been 
cut from one and the same vine in the Bosenberg Garden 
at Copenhagen, amounted to 419, the total weight of which 
was about 650 lb. ; the largest bunch weighed more than 
2 lb. 10 oz. In the south of France there were said to be 
instances of bunches of grapes, weighing from 6 lbs. to 10 lbs. ; 
a traveller in Palestine relates that they are to be met with 
there ujp to 17 lbs. ; not to mention the bunches which the 
spies of the Jews brought back from the Land of Promise. 
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CHAPTEE XXI. 

THE TEA-SHEUB. 

The tea-plant is alow shrub, which when left to itself may 
attain a height of 10 feet or 12 feet, but in cultivation gene- 
rally grows only to 5 feet or 6 feet, in some places even only 
2^ feet to 3 feet high ; it is kept thus low in order to make it 
push out more shoots, and to facilitate the gathering ; it bears 
longish lance-shaped, toothed, shining evergreen leaves, and 
flowers, in the axils, with a five or six leaved calyx, a six or 
nine leaved corolla of a white colour, and numerous stamens. 
The fruit is a three-lobed capsule, with separate cavities ; in 
each chamber there is one seed, with a hard nut-like sheU. 
Camellia is the genus nearest allied to it. The tribe to which 
these two genera belong is called that of the Camelliese. 

It is not yet fully made out whether there is but one, or 
are several species of tea, and particularly whether the green 
and the black tea are obtained from two different species or 
two varieties, or whether the difference between them de- 
pends merely upon the different modes of management ; but 
at present most botanists, as well those who have been in the 
native country of the tea as those in Europe who have ex- 
amined the shrub growing here or dried specimens, are of 
opinion that all kinds of tea come from one species. The most 
Active opposer of this opinion, however, is Eeeves, the for- 
mer tea-taster of the English East India Company in Canton.* 

The countries in which tea is grown are China and Japan. 
In the north of China, for instance near Pekin, the tea- 
shrub wiU live in the open air, but the tea is not good, so 
that it does not pay to (jultivate it on a large scale. It is 
in like manner only in the southern parts of the Japanese 
empire that the growth of tea is important. But while too 
cold a climate is disadvantageous to the tea^shrub, the same 
seems to be true of a too warm one. In Tonquin and 
Cochin-China, tea-growing is still met with, but it is not 
very extensive, and the product is not good ; in like manner, 

(* According to Dr. Roj^le, there are two Chinese species, while the Assam 
>p^es seems also to he distinct. — Ed.) 
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most of the experiments which have been made to cnltiyate 
tea in the torrid zone, have failed. The extreme limits of 
the cultivation of tea in Eastern Asia, if we determine them 
according to where the tea-shrub thrives in the open air, are 
the 15° and 40° JS". L. ; but if we speak of the profiteble 
cultivation, the zone is restricted between 23° and 31° 
(from Timan to somewhat to the south of Nankin) in 
China, and between 30° and 35° in Japan. Toward the east, 
the area of distribution of tea is limited by the Southean 
Ocean ; toward the west, it does not extend rarther than the 
limits of Thibet. In Assam, at 25°— 26° N. L., and at a 
mean elevation of 2000-4000 feet, a wild shrub has been 
discovered, which Dr. Wallich recognised as the true (?) t^a, 
and the cultivation of tea has been commenced there.* 

Among the recent attempts to introduce the cultivation of 
tea into other parts of the globe, are those which were made 
in Eio Janeiro, where a tolerably large tract was planted with 
it, and Chinese colonists were brought to cultivate and pre- 
pare the tea ; but the tea grown there is coarse and destitute 
of the delicate aromatic odour of the Chinese tea, and be- 
sides, the price of labour is too high; the Chinese have, 
therefore, gradually become scattered, and the plantation 
may be regarded as a failure. 

The experiments made recently in Java (probably at some 
height above the sea ru this mountainous country) have 
been more fortunate. Nearly 1,500,000 lbs. of Javanese 
tea are said to have been imported into Amsterdam in one 
year.t . . 

The tea-bush is indigenous only in China, and, according 
to recent discoveries, ru Assam, on the borders of China ; 
not, however, ru Japan, for the Japanese history mentiimg 
the Chinese bonzes who brought the tea-shrub into that 
country. This must have happened beforQ the tenth century 
(a.d.), for mention was made of it in Japan in the com- 
mencement of that century. Perhaps it was in use even in 
the sixth century. The accounts of its cultivation in China 
go stiQ further back. It is related that in the sixth century 
a physician recommended it to the emperor as a remedy for 

(• Also in the Himalajas, where it is likely to prove yery importuit.— Ed.) 
t MeyeD, Geography of Plants. 
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the headache, and he is stated to have been highly regarded 
cm this account ; and even in the fourth century it is men-* 
tioned that a minister drank tea. A tax was laid upon tea 
for the first time, in China, toward the end of the eighth 
century. The Japanese have a myth respecting the origin 
of this important plant. A Buddhist saint, Darma, came 
from India to China, with the intention of spreading his 
doctrines in that country ; to strengthen him in his mission, 
and to give distinction to his religion, he made a vow to pass 
xdgtdi and ^y in uninterrupted religious exercises, but sleep 
at length overtook him. When he awoke, in anger at his 
&alt and in atonement for his broken vow, he cut off his 
eyelids, and threw them on the ground ; but these grew up 
into a plant wholly unknown before, the leaves of which he 
tasted, after which he felt strengthened, and in a condition 
to withstand sleep better. He recommended this valuable 
plant to his disciples, chiefly with a view to the same ascetic 
purposes. It is evident at once that the myth contains a 
ffTmbolical indication of the effects of tea upon the nerves. 
This Darma is an historical personage, who lived in the sixth 
century. 

The tea-shrub thrives best on the south side of hiUs, and 
in the vicinity of rivers and brooks. It is cultivated in large 
or small plantations, where the shrubs stand in regular rows, 
but in Japan they are also found growing as hedges along the 
boundaries of the fields, for the domestic consumption of the 
owner. 

The shrub is increased by seeds, and is cut down, appa- 
rently in order to make it branch sufficiently. In the thu'd 
year the leaves may be used, and at the seventh year the 
shrub must be removed and replaced by a new one, to secure 
a good crop. Manure is applied ; in Japan oil-cake is used, 
with dried sardiaes and the juice of mustard-seed. 

The leaves are gathered at three separate times of the 
year : in Pebruary or March, when the delicate, scarcely un- 
folded shoots are picked ; in April, at which time older leaves 
and new delicate shoots are gathered, these being sorted ac- 
cording to the delicacy of the leaves ; and finally m May and 
June, at which season the coarsest leaves are removed, which, 
however, are likewise sorted. The first gathering yields the 
finest tea (" Emperor Tea," rn Japan), and this is pulverised 

k2 
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after being dried. The leaves are pulled off, each separately, 
feither from the bush itself or from the branches carried home. 
If we may believe some accounts, there is a peculiar mode of 
gathering a certain wild kind of tea, which grows on steep, 
inaccessible cliffs. This gathering is stated to be made by 
monkeys, which are trained to it, or according to others (less 
probably), in the following way : the monkeys found on the 
bushes are excited by throwing stones, &c., and they then 
throw the branches down at the Chinese. 

After the leaves are gathered, they are dried, by laying 
them in iron pans placed over a fire in little stoves. Great 
care is required to dry them without burning, and it is re- 
peated several times. A man stands at each pan, turning 
the leaves over with his bare hand. Each time that they are 
taken from the pan, they are roUed in the hand, and in this 
way the tea-leaves acquire the form in which they are met 
with in trade. If this process alone is employed, it is eaUed 
the dry way ; the wet way is as follows : the tea-leaves are 
first placed in an iron sieve, and held over boiling water, the 
vapour of which rises into the sieve, penetrates and changes 
the leaves, after which they are dried in the same way as 
before. According to some accounts, green tea is produced 
by the first process of drying, black tea by the second ; but 
Siebold seems to have entertained the opposite opinion of the 
matter.* 

The dried tea-leaves are then either packed in this con- 
dition in stoneware jars or leaded chests, or they are made 

(* Mr. Fortune, who has yisited many parts of the Chinese coast, states that 
there are two species of tea-plant, Thea Ookea^ from which both black and green 
tea are made in the souUiem provinces ; while Thea viridis alone is grown in the 
northern provinces, and in like manner constitutes the material for bot^ kinds 
of tea ; but as Dr. Royle observes, it is quite possible that the Chinese may prefer 
varieties of the same plant, in particular soils and situations, for the preparation 
of particular varieties of both black and green tea. 

The following is the account of the modes of preparing teas, by Mr. Ball, kte 
inspector of teas to the East India Company in China :t 

In the manufacture of black tea, the leaves are exposed to the air after 
gathering, so that they lose their natural crispness, and become soft and flaccid ; 
they are kept in this state until they begin to emit a slight fragrance, upon which 
tliev are sifted', and tossed about with the hands in large trays ; the leaves in 
each sieve are then collected into a heap, and covered with a cloth. They are 
then watched with the utmost care, until they become spotted and tinged with 
red, at the same time increasing in fragrance; they must be then instantly 
roasted, or the tea would be injured. In the first roasting of all black tea, the 

t " An Account of the Cultivation and Manufacture of Tea in China." 
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into a kind of cake by the aid of ox's or sheep's blood, or fat 
(the hrick-tea, as it is called, which is very extensively used ' 

fire is prepared with dry wood, and kept exceedingly brisk; any heat suffices 
which will produce the crackling of the leaves described by Affimpfer. The 
rouBling must be continued until the leaves give out a fragrant smell, and become 
quite soft and flaccid, when they are in a fit state to be rolled. The roasting and 
rolling are repeated, often a third, and with large and fleshy leaves, sometimes 
even a foorth time ; and it is onlv when juices can no longer be freely expressed 
in the process of rolling, that the leaves are considered to be in a fit state to 
undergo the final drying, in sieves placed in the drying-tubs, above a charcoal 
fire, in a common chafing-dish. During this process they begin to assume their 
black appearance. A considerable quantity of moisture is dissipated, and the 
fire is then covered with the ash of charcoal, or burnt rice-husks, which both 
moderates the heat and prevents smoke. The leaves are then twisted, and again 
undergo the process of drying, twisting, and turning, as before ; which is repeated 
once or twice more, until they become quite black, well twisted, and perfectly dry 
and crisp. ^ 

Of greea tea, there are only two gatherings, the first about the 20th of April, 
the second at the summer solstice. The green-tea factors universally agree, that 
the sooner the leaves of green teas are roasted after gathering, the better; and 
that all exposure to the air is unnecessary, and to the sun injurious. The iron 
vessel (called a kuo^ in which the tea is roasted is thin, about sixteen inches in 
diameter, and set horizontally in a stove of brickwork, so as to have a depth of 
about fifteen inches. The fire is prepared with dry wood, and kept very brisk ; 
the heat becomes intolerable, and the bottom of the kuo even red hot, though 
^ is not essential. About half a pound of leaves are put in at a time ; a crack- 
ling noise is produced, much steam is evolved from the leaves, which are quickly 
stirred about ; at the end of everv turn they are raised about six inches above 
the surface of the stove, and shaken on the palm of the hand, so as to separate 
them, and to disperse the steam. They are then suddenly collected mto a 
heap, and passed to another man, who stands in readiness with a basket to receive 
them. 

The process of rolling is much the same as that employed in the rolling of black 
tea, the leaves takmg the form of a ball. After the balls are shaken to pieces, the 
leaves are also rolled between the palms of the hands, so that they may pe twisted 
regularly and in the same direction. They are then spread out in sieves, and 
placed on stands in a cool room. 

For the second roasting the fire is considerably diminished, and charcoal used 
instead of wood, and the leaves are constantly fanned by a boy who stands near. 
When the leaves have lost so much of their aqueous and viscons qualities as to 
produce no sensible steam, they no longer adhere together, but by the simple 
action of the fire, separate and curl of themselves. When taken from the huOj they 
are of a dark olive colour, almost black. After being sifted, they are placed on 
stands as before. 

For the thurd roasting, which is in fact the final drying, the heat is not greater 
than what the hand can bear for some seconds without inconvenience. Tlie fanning 
and mode of*oasting are the same as in the final part of the second roasting. " It 
^as now curious to observe the change of colonr which gradually took place in 
the leaves, for it was in this roasting that they began to assume that blaish tint, 
ttsembling the bloom on fruit, which distmguishes this tea, and renders its appear- 
ance so agreeable." 

^ 'The foregoing being the general mode of manufacturing green or hyson tea, it 
M separated into different varieties, as hyson, hyson-skin, young hyson, and 
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in the north of Asia) ; in the south-west of China, the tea 
also occurs in round balls, which are sent to Ava and Cochinr 
China. Sometimes sweet-scented flowers are mixed wdth the 
tea, for example, Camellia Sasanqua and Oleafragramx ; but 
it is quite a mistake to suppose that the peculiar aromatic 
odour is due to these, and not to the tea itself. 

The tea is bought from the producers by small traders, and 
brought by them to the great merchants in Canton (the Hong 
merchants).* The following are the different lines of trade .- 

1. Seawards, in reference to China, hitherto almost exclu- 
sively from Canton to Europe, North America, some to India, 
as well as to the Indian islands. The English are the most 
important traders ; next to them come the Dutch and the 
North Americans. 

2. Overland toward the north, through the Desert Grobi, 
over Kiachta to Siberia, and from thence partly to Europe. 
This trade has increased extremely in the last twenty or 
thirty years. Timkovsky met with many caravans in his 
journey, each with 100, 200, and 250 camel-loads of tea. 

gunjwwder, by sifting, winnowing, and fanning, and some varieties by further 
roasting. 

It is staled by Mr. Ball, that the peculiar colour of green tea does not arise 
properly from the admixture of colounng-matter with the leaves, but naturally 
out of the process of raanipalation ; and from some experiments which he made, it 
appeared that leaves, while undergoing the third roasting in the same vessel, but 
kept separate by a thin partition of wood, became of a black or a green coloar, 
according as they were kept in a quiescent state or in constant motion. 

W^ith regard to the colouring and adalteration of teas, much discussion has re- 
cently taken place, but the matter may be regarded as tolerably well settled by 
the investigations of Mr. R. Warington. who has lately read a paper on the sub- 
ject before the Chemical Society of London. Various travellers had stated that 
Prussian blue is used in the facing of green teas, while some had imagined the 
colouring matter to be indigo. Mr. Warington nas shown that the substances 
used in facing green teas by the Chinese are Prussian blue, gypsum, andlurme- 
ric ; and he states, on the authority of Mr. Beeves, that they are used to suit the 
fancy of European merchants, as the dealers dislike the yellowish appearance of 
uncoloured green tea. " The small quantity employed to give the * face* precludes 
the idea of adulteration as a source of profit." Mr. Warmgton has also shown 
that the Chinese prepare what they call Zze-teas to suit the low prices of the 
English merchants, sellmg them under this name. One specimen of ^lack Lie-tea 
was found to be made up of tea-dust, dirt, and sand agglutinated into a mass with 
a gunamy matter, and rolled into little balls to look Tike leaves, of which none 
wKatever were included. The black Lie-teas are faced with black-lead, the greea 
with Prussian blue, gypsum, and turmeric. — Ed.) 

(* In the treaty made after the late war, the British authorities stipulated that 

*; monopoly of the Hong merchants should be abolished.— £d.) 
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3. Overland toward ike west, from the south-west pro- 
yinees of China towards Mongolia, Bokhara, and Persia. 

4. Oyerland toward the south-west, from the south-west 
provinces of China toward Thibet, and the terraces of the 
Himalayas, Nepal, Butan, &c, 

5. Overland southward to Ava and Cochin-China. Much 
tea is carried to the Burmese from the province of Yunan. 

In China and Japan, tea is, in the truest sense of the word, 
the national beverage, and has been at least for the last thou- 
sand years. It is used by all, from the emperor to the common 
people ; it is drunk at all meals and at all times of the day ; 
it is oflfered to visitors ; it is sold everywhere, in the streets 
and roads, in public-houses, like beer or wine in Europe. It 
is part of a good education to prepare tea and serve it with 
grace, this being taught by masters, as fencing and dancing 
are with us. The true connoisseur in tea can distinguish 700 
kinds ; nay, it is said, he can even taste what wood was used 
to boil the water, and in what kind of vessel it was done. 

Both the Chinese and the Japanese drink it without milk 
and sugar ; sometimes, however, essences are added to it. It 
18 taken either as an infusion of the leaves (as in Europe) or 
as a powder, upon which warm water is poured in cups, and 
starred up till it froths. 

The consumption of tea among the many nomadic races of 
Sorthem and Central Asia is considerable. It renders the 
bad, aahne waters of the steppes drinkable ; and tea is a 
strengthening, invigorating beverage to those who lead a wan- 
^firing life in a dry, sharp atmosphere. 

Sunilar reasons have given rise to a large consumption in 
'Hnbet, where tea is drunk to assist the digestion of the dry 
badey-meal. 

Tea was unknovni in Europe before the seventh century. 
Bttssia and Holland seem to have been the countries which 
firat became acquainted with it. A Eussian embassy to 
Mongoha received tea in return for its presents, consisting of 
sable-furs ; a protest was made against such useless wares, but 
tbey were forced upon the ambassador, and when he brought 
tie tea to Moscow, it met with approval. It is related by the 
Ifutch, that in 1610 the^ carried to China, sage (a plant in 
%h esteem for its medicinal properties in days of old), and 
exchanged this for tea. The Chinese soon discarded the sage, 
but the tea found a constantly increasing demand in Holland. 
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Tea was introduced into England somewhat later. In 
Pepys* Diary, of 1661, we find : " I sent for a cup of tea, a 
Chmese beverage, of which I had never drunk before.'* In 
1664, the East India Company made the King of England a 
present of 2 lbs. of tea, and in 1667 a ship received orders to 
bring home 100 lbs. 

Tea appears to have been introduced into Denmark at 
about the same time. It met with an active opponent in the 
celebrated Danish botanist, Simon Pauli, who at first asserted 
that it was nothing else but the bog-myrtle ^ (M^ricd), and 
afterwards he made such constant representations against its 
use to Frederic the Third, whose body-physician he was, and 
who was fond of tea, that the king, one day, tired of his im- 
portunities, answered with the well-known equivoque, " Oreda 
te non esse sanum.^^ 

A great difierence prevails between the different countries 
of Europe in reference to the consumption of tea. The in- 
habitants of England use the greatest quantity,* then come 
HoUand and the north. In France and Q-ermany the con- 
sumption is but small, but has begun to increase in quite re- 
cent times ; in the south of Europe very little is consumed. 

While in 1711 only 142,000 lbs. were consumed in Ghreat 
Britain, the consumption in 1781 amounted to 3,500,000 lbs.; 
in 1785 (after the duty was reduced from 119 to 12J per 
cent.), to 13,000,000 lbs. ; in 1801, to 20,000,000 lbs., and 
3,500,000 lbs. for Ireland. The consumption has increased 
since then, for example, in 1828 it was 27,000,000 lbs. for 
Great Britain and Ireland, but not in the same proportion as 
the population has. The cause of this lies especially in the 
monopoly of the East India Company in China, on account? 
of which the English had, up to a few years ago, to pay twice 
as high a price for tea as it fetched in Hambm^ or Amster- 
dam, and since the duty (100 per cent.) was determined in 
proportion to the price, the tea had really to pay a quadruple 
price, without great advantage to the Company's interests. 
Since the monopoly was abolished in England, and the duty- 
reduced, the consumption has increased, so that it may be 
estimated now at 36,000,000 lbs. for the British Empire, which 
makes about an average consumption of l^lb. for each per* 

(* 12,000,000?. is annually paid for tea in Great Britain — four times the amount 
paid for coffee. (Crawfurd, 1862.)-^Ed.) 
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son (21bs. for Great Britain, 41b. for Ireland). In Holland 
the consumption amounts to 3,000,000 lbs. ; in the north of 
Germany, to 1,500,000 lbs. ; in France, orOy to 230,000 lbs. ; in 
Sussia, on the contrary, 5,500,000 lbs. The consumption of 
the whole of Europe may be put at about 60,000,000 Ibs^ 
North America consumes 10,000,000 lbs. The value of the 
tea which China exports by sea has been estimated at 
11,000,000 piastres (about 2,000,000/.). 

Opinions are, it is well known, divided with regard to the- 
beneficial or injurious effects in a dietetic point oi view. But 
it may surely be assumed that tea is on the whole a whole- 
some beverage when not used in excess. Its reviving and 
refireshing power is especially experienced after a hard pedes- 
trian journey, or any other effort ; it opposes corpulence and 
sleepiness, it does not intoxicate, but acts against the intoxi- 
cation produced by strong drinks. 

Tea was celebrated in verse by the Chinese emperor, Kien- 
Ttong. His poem was written on a himting-excxirsion ; it was 
greatly admired, published in a splendid edition, and intro- 
duced upon porcelain cups which were used for imperial gifts. 
Among other things we find in it : 

" Set over a moderate fire a three-footed vessel, whose form 
and colour indicate that it has been long in use ; fill it with 
clear water of melted snow ; let this be warmed to the de- 
gree at which fish grows white and the crab red ; pour this 
water into a cup upon delicate leaves of a choice kind of tea i 
let it stand awhile, till the first vapours which form a dense- 
cloud have diminished, and only a slight cloud hovers over 
the surface. Drink then slowly this delicious beverage, and 
thou wilt become strong against the five cares, which com- 
monly disturb our spirits. The sweet calm which is ob- 
tained jfrom a drink thus prepared, may be tasted, felt, bufr 
not described." 

The Europeans seem to have been agreed that wiae is* 
the only beverage that deserves to be celebrated in song; 
That the Chinese consider their national drink worthy of it, 
is not wonderful. Is there not some one-sldedness in the 
feet that we only sing of the beverage which awakens pas- 
sion, and not that which calms it ? But truly war is more^ 
fi^quently celebrated than peace. 
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CHAPTEE XXIL 

THE COTTON-PLAITT. 

Of all the materials which mankind use for clothiog, none 

Slays so important a part as cotton ; this, therefore, certaLalj 
eserves especial attention, as tdso the plant which fiimiiA^ 
the suhstance. 

This plant belongs to the Mallow tribe. The stems of some 
species are herbaceous, even annual, as the cotton-herb, and 
other species are more or less woody, as the cotton-shrub and 
the cotton-tree, the last of which attains a height of 15 — 20 
feet. The leaves are broad and lobed, usually five-lobed. The 
calyx is double ; the coroUa five-leaved, usually yeUow, but 
sometimes red. A great number of stamens exist, blended 
together by their filaments. The j&^t is a capsule, which 
opens with several valves, and contains numerous seeds; 
these seeds are covered with a long, close, white, or some- 
times yellow* pubescence, which is closely compressed in the 
capsule. This woolly pubescence is the cotton. 

As in other cultivated plants, there are many species and 
varieties of cotton, and it is very difficult to determine which 
are species and which are to be considered merely as varie- 
ties. 

The cotton-plant requires a warm climate ; it thrives within 
the'tropics, and in the warmer parts of the temperate zone, to 
30° — 40°. The most northern cultivation of cotton in Italy 
is near Naples, at 41° N. L., particularly about CasteUap- 
mare. More to the south, it is found iu Puglia, Calabria, 
and Sicily. When the trade of the Continent was closed 
under Napoleon, the Italian cotton-culture was more con- 
siderable than at present. In Spain, cotton is cultivated on 
the south coast and also on the east coast of Valencia up 
to 40° — 41° ; it extends even to the plateaux. The cotton- 
culture in Greece and in the Greek islands is not inoon- 
siderable, and it reaches to Constantinople, that is, to about 
the same latitude here as in Italy and Spain. It occurs 
exceptionally in the Crimea at 45°, but only on the south 

* For instance, in the cotton from which Nankin is made. 
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side of the high mountaiiis, which afford shelter from the 
northward, and therefore cause a local warm climate in a 
limited district. The Asiatic coast of the Mediterranean, 
Asia Minor, Syria, as also the Asiatic islands, produce 
cotton, likewise Egypt, especially of late years, since Ma- 
homet Ali made great attempts to extend the cultivation 
of this plant. Cotton is also grown along the rest of the 
iN'orth African coast. Although Asia is colder than Europe 
in equal latitudes, the cultivation of cotton extends as mr 
towards the north here, both in the west and in the east of 
this quarter of the globe ; for it is met with in Chiva and 
Bokhara, up to 40° — 41°, probably on account of the com- 
paratively dry and warm summer ; and likewise in China and 
Japan up to the same limit. In the iaterior, however, it is 
missed, on account of the extensive highlands. Both the 
Tndian peninsulas, as well as Persia, produce cotton; it 
flourishes also in the South African group of islands, and in 
the English colonies on the east side of Australia. 

That portion of Africa which lies within the tropics has 
cotton-culture, not only on the coasts, especially in Senegfd, 
Guinea, and Congo, but also in the interior, as at Timbuc- 
too, Bomu, &c. In North America cotton-growing is now 
dif^sed in an extraordinary manner, both eastward of the 
Alleghany mountains in Carolina, Georgia, and Florida, and 
westward' of this chain in the basin of the Mississippi. The 
northern limit occurs here also about 40°. 

Cotton-culture is diffused also in the West Indies and 
Mexico ; also in tropical South America, especially in Brazil. 
The south limit is 30° on the east side of South America ; 
30° — 33° on the west side. In the torrid zone of South 
America the growth of cotton extends up to a height of 
4200 feet above the sea. 

The growth of cotton succeeds best on a soil not too rich ; 
it prefers to all others a dry, sandy soil. In several places it 
has been found that sea air has a beneficial effect upon the 
cotton-plant. The best kind of cotton, " sea-island cotton," 
as it is called, which is very long in the staple, comes from 
the low sandy islands lying between Charleston and Sa- 
vannah, in North America, and the cotton becomes gradually 
inferior as it is grown further from the coast. It is thought 
that the particles of salt which the atmosphere contains act 
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advantageously upon the plants, whence saline mud is re^ 
garded as a very excellent manure. Rain has an mrunous 
and sometimes destructive effect at the season when the cap- 
sules begin to open, for the cotton then becomes exposed to 
putrefaction or mildew. The sowing and harvest seasons vary- 
in different climates ; in the south of Europe cotton is sown 
in April and May and gathered in September or October ; m 
some districts there are two crops in the year. The seeds 
are laid in rows at a certain distance ; when the plants have- 
attained a particular height, they are snapped off with the 
fingers to make them produce several shoots, and consequently 
more numerous flowers and capsules. The cotton-bush and 
the cotton-tree are also cut, with the same intention. Careful 
weeding is requisite to ensure a good crop. A cotton-field 
presents an extremely beautiful aspect in autumn, from the 
broad dark-green leaves, the large yellow flowers, and the 
snowy cotton which projects from the half-open capsules, for 
the plant bears ripe fruit while it is still in flower. Hence 
the gathering of the capsules has to be continued for a long 
time. This is effected by picking off, by hand, the capsules 
which have begun to open. They are then dried, and next 
the cotton is separated from the seed by means of an appar 
ratus formed of two rollers, for as the seeds contain oil, they 
would otherwise destroy the cotton. When the cotton is 
packed for transport, it is compressed by very powerful presses 
contrived for the purpose. 

We are able to trace the history of the diffusion of the 
cotton-plant and cotton with a tolerable degree of probability. 
Before the birth of Christ, the cultivation of the plant and the 
use of cotton for clothing was probably confined to India. 
Herodotus, who lived in the fifth century before Christ, re- 
ports that the Indians had a plant which bore, instead of 
fpuit, a wool like that of sheep, but finer and better, of which 
they made clothes ; and Arrian narrates that the Indians 
made their clothes of a fine white kind of flax, which grew 
on trees. Other nations do not seem to have cultivated the 
plant at that time, or even to have used cotton ; at aU events, 
only exceptionally, as a rare and expensive stuff. Thus it is 
assumed that the precious material called ht/sstiSy spoken of 
among the Jews, was cotton. The growth of cotton and its 
use seem to have become diffused shortly after the birth of 
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Christ. Strabo (in the first century of our era) speaks of 
cotton bein^ cultivated and manufactured in Susiana, on the 
Persian Gulf; and Pliny mentions that the plant was culti- 
vated, not only in India, but in Upper Egypt, and says that 
the Egyptian nriests used the material there grown for 
clothing. In all probability, the Arabs brought the cultiva- 
tion of cotton into Europe. In the time of Mahomet, the 
use of cotton was eeneral among them, and the first country 
of Europe in which mention is made of the cotton-plant as 
an object of cultivation is Spain. The Arabian author, Ebn 
Alvam, mentions it as generally grown in the last-named 
country. Cotton-culture did not come till afterwards into 
Sicily, the south of Italy and Greece ; but cotton goods were 
brought from India, by Constantinople to Europe, in the 
middle ages. 

It is imknown when the growth of cotton was introduced 
into China ; various reasons lead us to suppose that it does 
not go back further than to the ninth century, and that silk 
was previously the general material of clothing ; while at pre- 
sent the rich use silk, and the poor cotton. 

Although, as already noticed, there existed at a very early 
period a trade in cotton goods from India to Europe, which 
took place partly by way of Constantinople and partly by 
way of Egvpt, which trade became gradually extended, still 
the use of cotton stuffs was very limited throughout the 
middle ages — ^in fact, for long after ; and although there were 
ootton-manuJGactories 'in Granada in the thirteenth century, 
in Venice in the fourteenth century, in Elanders in the six- 
teenth, and lastly in England in the seventeenth century 
(at least, of stuffs in which the woof was of cotton), these 
manufactures were inconsiderable in Europe till after the 
middle of the last century. Few cotton goods were in use, 
and most of these were imported from India and China. It 
was in itself improbable that it could be made to pay to esta- 
blish cotton-manufactories in Europe, for the tidians and 
Chinese had brought these branches of manufacture to a con- 
siderable degree of perfection, the transport of the raw mate- 
rial from such distant regions necessarily increased the price 
of the manufactured article, while the cost of labour is ex- 
tremely low in India, on account of the few necessities of the 
natives, and the small price of them. Yet the reverse has 
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come to pass. The cotton-manufacture has risen to an exka- 
ordinary pitch in Europe, and above all in England ; in fact, 
to such a point has it come, that in spite of the low price of 
labour in India and China (which amounts to only one-tenlii 
of the cost of labour in England), and in spite of the distant 
transport, no inconsiderable quantities of cotton-stuffs axe 
exported from Europe to India and China. In the year 1882 
cotton-manufactures to the value of 1,500,000/. sterling were 
exported from England to those countries. 

This unusual phenomenon is owing to machinery. For 
while the work is done in India and China, now as for- 
merly, simply by hand, or by the aid of very rude, simple, 
and poor instruments, the manufacture is carried on in Eig- 
land by the most complicated machinery, spinning-maehineB 
and looms, which are driven by steam-engines ; and there 
can hardly be an event in the history of industry that demon- 
strates so clearly the triumph of machinery and of the human 
power of invention, as the history of the development of 
cottoii-manufactures. With a spinning-machine one man 
can spin as much in one day as an Indian can with his distaff 
in a whole year ; and goods are bleached in two days which 
formerly required six or eight months. 

The cotton-manufacture has advanced with giant's strides 
in England, one of the last countries of Europe into which 
this branch of industry was introduced. In the middle of 
last century only 3,000,000 lbs. of cotton were imported into 
England ; so late as the year 1775, only 5,000,000 lbs. ; in 
1820, 152,000,000 lbs. ; and in 1833, 300,000,000 lbs. Of 
these 300,000,000 lbs., about 17,000,000 lbs. were exported 
raw ; the remaining 283,000,000 lbs. were manufactured. 
The value of the cotton goods exported in the year 1764 
amounted at most to 500,000/. sterling ; in 1833, notwith- 
standing the much lower price, to 18,500,000/. sterling ; the 
value of the entire manufacture was 34,000,000/. sterling. 
In 1760 the manufacture of cotton employed 40,000 persons ; 
at present 1,500,000 (almost forty times as many), although 
machines do the greater part of the work. To do all by hand 
that is now manufactured, would require every fifth person in 
the whole of Europe to work in cotton. 

Liverpool is the greatest staple place in England for the 
import of cotton and the export of cotton goods ; for eight- 
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ninths of the cotton that enters England goes through that 
town. Manchester is the most important manufacturing 
place. In 1700, Liverpool had 6000 inhabitants ; in 1770, 
aif,000 ; in 1821, 120,000 ; and in 1831, 165,000. Manches- 
ter had, in 1774, 41,000 ; in 1831, 187,000. 

Oriemally, only the coarser kinds of cotton-stuffs were 
nianu&ctured in England; but subsequently, the manu- 
&ctiiiers applied themselves to the finer, even to the finest 
miislms. That muslin of the highest degree of fineness, such 
as is made by hand in India, is not furnished by machinery, 
is because the consumption is too slight to maie the manu- 
&cture of such goods pay, and not because it cannot be done. 
The making of the very finest Indian muslins is confined to 
certain districts and certain families, and it is decreasing. 
A report of two Arabian travellers of the ninth century states, 
that they had seen muslin so fine that a whole garment could 
be drawn through a finger-ring. A recent traveller. Ward, 
speaks of muslin so fine, that when it is spread out on a 
meadow, and wetted by the dew, it is quite invisible. Hence 
the Oriental poets call fine muslin " woven wind." 

The great consumption of cotton in England increased the 
demand for this article, and this demand cSled forth a greatly 
increasing cultivation of cotton, first in North America, and 
subsequently in South America. In the year 1784, some 
bales of cotton were confiscated in Liverpool, because cotton 
was said to be an article not produced by the North American 
States; in 1835, 386,600,000 lbs. were exported from thence. 
The home consumption is estimated at above 70,000,000 lbs., 
so that it may be assumed that the total production reaches 
450,000,000 lbs. In the year 1821, 125,000,000 lbs, were ex- 
ported, so the production rose to more than double in those 
lourteen years. South America, especially Brazil, has sub- 
sequently come forward as a competitor, and some kinds of 
the cotton it furnishes are excellent. The worst cotton comes 
from its original home, India ; but it is thought tliat the 
cause of this lies in the neglectful and bad treatment used 
by the Indians, who have no taste for improvement. Dr. 
Wallich reports that he has cultivated cotton in the Botanic 
Garden at Calcutta, which can stand beside the best North 
American for qualily. 

The greatly increased production, and the less expensive 
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manufacture by the aid of machinery, have lowered the price 
both of raw cotton and of the manufactured cotton goods ; 
this reduction of the price has increased the consumption, 
and thus again the production and manufacture. Comparing 
the prices of 1833 with those of 1818, we find them sunk 
to little more than half Cotton goods, which were formerly 
used for the most part only by the higher classes, the rich 
and independent, have gradually extended to the middle 
class, to the lower ranks, and even to the labouring classes. 
Every one must have observed the change in clothing which 
has occurred in this respect. 

It will not be without interest to compare the clothing of 
us Northerns in different periods. The oldest inhabitimts 
clothed themselves in the skins of wild animals. Subse- 
quently, as the feeding of cattle gradually increased, the skins 
of domestic animals (sheep and calf skins) were used in com- 
bination with those of wild animals for clothes. At a more 
recent period the wool of the sheep was shorn, and coarse 
woollen stuff and cloths prepared, which constituted the most 
important part of the dress ; flax-cloth was a luxury at that 
time, and wool took the place of linen, even for the coverings 
next the body. The use of linen, together with that of wool, 
became more and more general, as bv degrees the increasing 
commerce introduced more linen, ana the cultivation of flax 
was increased in the coimtry. Finally, cotton-manufactures 
have, to a considerable extent, taken the place of linen goods, 
and the substitution seems to increase constantly. In this 
manner, not only has the more-manufactured material taken 
the place of the less-manufactured or raw material, but the pro- 
ducts of the more remote coimtries have displaced the home 
products of the land and those of the neighbouring countries. 

The history of clothing leads the thoughts to the history of 
the development of the human mind. Not alone in their 
dress were the skin, wool, linen, or cotton clothed inhabi- 
tants different ; simultaneously with those changes, and not 
uninfluenced by them, occurred manifold changes in their 
whole mode of life, in their mental occupations, and in their 
entire spiritual development. 
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CHAPTEE XXIII. 
ruLX. 
EvEET one knows the flax-plaait ; the little shining seeds 



I are sown in April or May, and from them soon 
spring up slender, delicate stems, which branch at the upper 
part; these stems are closely covered with lance-shaped 
leaves, and bear quickly-falling, sky-blue flowers at the top, 
after the fall of which the seed-vessels soon present them- 
selves, indicating that the plant, within three or four months 
after it was sown, may be pulled up to yield its fibres, which 
famish us with an important article of clothing. I will not 
enter any further upon the description of the plant, but by a 
little deviation from the main subject, I will direct attention 
to some of the laws of nature which prevail in the vegetable 
kingdom, and appear very distinctly here. 

Daily experience must have made it sufficiently apparent, 
that all the more perfect animals are formed accorcBng to a 
type, wherein the organs are placed in pairs on each side of 
a middle line. This is abundantly shown by the four legs of 
the mammalia, and most reptiles, the wings and legs of birds, 
the pectoral and ventral fins of fishes, the six feet of insects, 
the eight of spiders, the great number of pairs of feet in the 
Crustaceans and Annelides, the eyes and ears of animals, the 
two sides of the jaw, &c. The type of plants is totally 
different. When conditions regulated by law present them- 
selves distinctly, which is chiefly the case in flowers and 
fruits, the organs generally radiate, as it were, from a central 
point. But there are some plants in which the parts are 
arranged on each side of a middle line (the symmetrical 
flowers of some authors), as, for example, in the Labiate 
flowers. On the other hand, the lower animals (Eadiata, 
Polypes) exhibit the condition which prevails in most plants. 

Connected with this difference is the fact that even niunbers 
prevail in the animal (except in the lowest classes), while odd 
numbers are most common in plants. The two numbers, 
3 and 5, with their multiples, 6-9 and 10-20, are those which 
especially occur in the vegetable kingdom, in such a manner 
that in one large group of plants, the number three^ in 

o 
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another the number j^t?« predominates. We may hence call 
these the Ternary and Quinary plants. The flax exhibits the 
latter number very distinctly. 

Another natural law which we learn from the examination 
of plants is, that the flower is a collection of several circles of 
more or less transformed leaves, and that the leaves of these 
circles frequently alternate with each other. In the flax there 
are five sepals, which do not differ much from the proper 
leaves of the stem ; next follow five large and more delicate 
sky-blue petals, each of which is placed between two of the 
sepals ; inside the petals occur five stamens, the blue colour 
and the structure of which betray their relationship to the 
petals, while they alternate with the latter ; then come ^^ve 
minute tooth-shaped bodies, which must be regarded as an 
inner circle of stamens which are undeveloped and barren ; 
finally, inside these are five carpels or fruit-leaves, which are 
blended together, but wliich exhibit the number five in their 
prolonged free points. These carpelsi subsequently form a 
fruit which is divided into five chambers, but each of these is 
again divided by a partition which projects from the mid rib 
(in the common flax reaching only half way) to the centre, 
thus forming ten cavities in the capsule. 

The' most important use of flax, is that of the fibres, the 
long tough fibres which traverse the cellular tissue of the 
stem. These fibres are of the same structure as the hast or 
liber of trees (the bast of the lime-tree, for example, of 
which matting is made), as the fibres of hemp, of the New 
Zealand flax, and of many other plants, which furnish ma- 
terial for clothing. Under the microscope these fibres appear 
as very long tubular cells, with very thick walls, composed of 
several membranes deposited on the inside of the primary 
membrane. In the preparation of flax, the bast-cells are 
separated from the looser proper cellular tissue. The use of 
the seeds is of less, but still considerable importance, the oil 
they contain (linseed oil) being used in many branches of 
manufacture, and for me<^cinal puiposes. 

Plax is part of the inheritance of temperate climates. It 
is grown in Europe, the north of Africa, the temperate parts 
of Asia (wherever the warmth of the climate is not lowered 
by mountains), and on the east side of North America ; in the 
southem hemisphere as yet but sparingly ; in the torrid zone 
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but litUe, aad partly for the oil alone, as on the plateau of the 
Dekkan. The northern limits of its cultivation in Europe are 
at 65° in Norway, at 64° in Sweden and Eussia. Flax is grown 
up to an elevation of 5500 feet above the sea, in the Alps. 

But there exist within this area of distribution certain 
tracts in which the cultivation of flax is very considerable, 
while in others it is repressed. The countries south-east of 
the !l^tic (Eussia and Prussia) are the most important flax 
districts, from thence there is an exceedingly large exporta- 
tion by Eiga, Eeval, Liebau, Pemau, and St. Petersburgh ; a 
large portion of Northern Europe, especially England, derives 
flax in a raw or manufactured state from this storehouse. 
Belgium, HoUand, and a part of Prance, form another flax 
district. Egypt is a third, chiefly supplying the countries of 
the Mediterranean with this important product. It will, 
perhaps, be thought strange that flax should thrive both in. 
hot i^ypt and in the cold regions of Eussia as far as 64°; 
but this circumstance is explicable when we remember that 
flax IB a plant which rapidly completes the cycle of its Hfe, 
and that in the north it is an object of culture in summer, in 
Egypt in winter. In the latter country flax is sown in De- 
cember or January, in the fields just quitted by the waters of 
the Nile, and is harvested in April or May ; in the north, it is 
sown in April or May, and harvested in August or Sep- 
tember. The conditions of temperature are thus not very 
diflTerent in these two places during the period of growth of 
the flax. 

Tti the torrid zone, partly even in the sub-tropical coun- 
tries, flax is replaced chiefly by cotton as a clothir^-plant ; in 
certain districts, also, by other plants ; for example, in tro- 
pical America, by species of pine-ap^e and agave, the leaves 
of which contain fibres ; in China, Japan, and in the South 
Sea Islands, by the host of the paper mulberry ; in New 
Zealand, by the New Zealand flax, aa it is called (Fharmium 
frnax) ; in Australia, by the hast of Melaleuca Imariijblia. 
in the temperate zone, hemp as well as flax is a clothing 
plant. 

Beeords of cultivation and use of flax lose themselves in 
hoary antiquity. In the seeond book of Moses, it is said 
that hail destroyed the flax and barley, when Moses was 
staririDg in vain to move Pharaoh to allow the departure of 

2 
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the Israelites. The Egyptian muininies are wrapped in. linen, 
and thus furnish a decided evidence of the use of flax in the 
most remote past. It is related that the priests of Isis were 
clothed in linen, because wool, growing on the body of an 
animal, is not so pure a substance as flax, which is a product 
of the earth, and therefore worthier of the holy ones. 

The use of flax among the Eomans for linen and for the 
sails of ships is beyond doubt ; its cultivation in Italy cannot 
be denied, siace it is mentioned by Pliny and the writers on 
rural economy. In older times woollen clothes were more 
usual than linen, especially for those next the body, among 
the Eomans, but the use of the latter was quite general in 
the time of the emperors. " Why is not the product of flai 
used in daily life ?'* says Pliny, in the first century after the 
birth of Christ. It is remarkable that flax and mien were 
.also general north of the Alps; Pliny speaks of the use of 
linen among the G-auls and Germans, and says that the Batavi, 
the enemies of the Eomans beyond the Ehine, were ac- 
quainted with it, and that their women knew no finer clothes 
than those made of linen. (Just as in Holland at the pre- 
sent day.) 

Skins and wool certainly constituted the only materials of 
dress in Scandinavia in older times ; but so early as the ninth 
and tenth centuries, the use of linen was greatly dififiised, for 
not only the " Jarls," but even the free peasantry, used linen, 
and the serfs alone did not. In the old poem " Eigsmaal,' ' Aze 
Big comes into the house of the Jarl, where he finds husband 
and vdfe sitting ; they are looking at each other and plying 
their fingers ; the husband is twisting strings for a bow, 
the wife is looking at her arms and smoothing the linen ; she 
afterwards takes an embroidered tablecloth of flaxen thread, 
white wheaten bread, swine's flesh, roasted birds, sour milk, 
and wine ; and at the son's wedding, a fine linen is thrown 
over the bride and bridegroom at the ceremony ; the new- 
bom son is wrapped in silk. In the peasant's house the wife 
sits and spins, tae husband cuts pegs for a loom ; and the 
new-bom son is wrapped in linen ; when he is married, the 
sheets form part of the dowry. On the other hand, linen is 
not spoken of in relation to the third class, the serfs. 

Yet it is doubtful whether flax was cultivated in the north 
in former times. It is indeed related, by Svend, of the son 
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of Canute the Great, who ruled for a short time in Norway, 
that in the eleventh century he levied a tax, consisting of 
wupunflaa: ; but on the other hand, there^is evidence of a 
considerable importation of flax and linen into Norway, 
coming from England, and into Denmark and Sweden from 
the Hanse Towns, probably Flemish linen. It therefore 
appears, that the cultivation of flax was, at any rate, small 
in the north, in early times. Flax is first mentioned among 
the natural products, in Arent Bemtsen's *'■ IVuitful Glory 
of Denmark and Sweden," 1651. With the growing civili- 
sation the use of linen constantly increased in tlie north, 
although the cultivation of flax did not keep pace with its 
use, Notwithstanding that the whole of iJenmark lies to 
the south of the limit of flax-growing, it is far from pro- 
viding for its own requirements in this important article. 

In the present century, as we have seen above, another 
clothing material from the vegetable kingdom, cotton, has 
attained a wonderful diffiision, and contributed to limit the 
use of flax. We have seen, moreover, how the remarkable 
phenomenon of the manufactures of a material which is fetched 
irom countries so distant as India, Brazil, and North Ame- 
rica, being furnished at a cheaper rate than those of a sub- 
Btamce wHch is produced in Europe, is owing to machinery, 
which greatly economising labour, renders the manufactured 
article so infinitely cheaper. The stiffness of the fibres of 
flax prevents its being treated so easily with machinery as 
cotton or wool, the short soft fibres of which are very readily 
combined ; it is therefore only lately, and after many attempts, 
that flax has been spun by machinery. This important dis- 
covery has already caused a fall in the price ot linen, and 
flax will perhaps, consequently, again diminish the consump- 
tion of cotton. 

In the passage in his Natural History where Pliny speaks 
of flax, he remarks on the wonder that so great a power 
should be developed from so small a seed, that there should 
he a plant which can bring Egypt so near to Italy (inasmuch 
*8 navigation and commerce principally depend upon the 
product of this plant) ; but at the same time some rather 
absurd ideas entered into his head, for he grows angry that 
men should venture to brave nature by setting several sails 
on their vessels ; he curses those who invented navigation, as 
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well as those wlio brought it to pass that men should pemh 
not only on the earth, but on the sea, without finding burial; 
he discovers in the rapid washing of flax, and in the zeal 
with which it is cultivated, a proof that man hastens his own 
misfortunes ; nay, more, he regards the circumstances that 
flax exhausts the soil, and that it must be pulled up in 
order to be used, as proofs that the cultivation of this plant is 
a strife against nature. 

If Pliny had lived in our days, he would have found the 
wonder still greater ; for he would then have known not only 
that this little seed gives birth to a product which dothn 
nations and carries ships across the ocean, but that this pro- 
duct, after it is worn out, plays a stiU more important part ; 
that it- not only conveys thoughts from man to man, but from 
individuals to thousands and millions ; that it difluses know- 
ledge and enlightenment among the many different nations 
of the earth, and carries the Gospel to our antipodefi. 
Whether he might have then looked with dismay at the error 
and mischief which paper has spread abroad in the world, I 
cannot venture to decide ; but I doubt it, for I think that 
pa^er would have put an end to such narrow views in him, 
as m the naturalists of the present day. 
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CHAPTEE XXIV. 

THE PEPPEE PLANT. 

The pepper-plant {Fiper nigrum) is a climbing shrub, 
with opake, leathery, dark-brown, smooth leaves. The very 
small flowers are seated on a thick, fleshy, pendant spike or 
dub-like body. After the flowers have faded, come the red- 
dish brown berries, each of which contains one seed. 

This climbing shrub is increased by cuttings, and trained 
.either on sticks and posts or on trees, between which it 
lianga down in festoons, like the vines among the elm-trees in 
many districts of Italy. The looser branches of th^ ' trees 
on which the pepper-plant is trained are usually lopped, and 
the upper ones pruned into the shape of a fan, in order that 
the pepper-shrub may spread out conveniently upon them. 
In Malabar the mango-tree is often employed for this pur- 
pose, but its fruits, otherwise so excellent, are rendered per- 
fectly uneatable by the evaporation from the pepper ; in the 
Indian Archipelago the Dadap-tree {Erythrina corallodendron 
and indicct) are principally used for this purpose. The nature 
of the soil has not any very important influence, because the 
pepper-plant absorbs the moisture of the atmosphere very 
actively ; but a moist, and at the same time glowing hot ch- 
mate (80°— 84° Pahr.), is requisite. It is usually gathered 
t^ce a year. The first crop is yielded in the third year ; 
the best and richest from the fifth to the eighth year ; in 
twenty years it becomes perfectly useless. The berries are 
piiUed off before they are quite ripe ; they are dried on mats 
^ the Bun, which renders them black and wrinkled ; they are 
then packed in bags as Hack pepper. White pepper is not a 
peculiar species, but is obtained by steeping the berries in 
^ter or lime-water for eight or ten days, which loosens the 
outer sheD, so that it can be easily peeled ofi^. Of this kind, 
^ch has a milder fiavour, comparatively little is brought to 
Europe — for instance, only one-fortieth of the entire con- 
sumption in Denmark ; but it is much esteemed in China. 

The area of the cultivation of the pepper-shrub is very 
mited. It is not grown further north than Goa, 15° N. L., 
and on the northern part of the Siamese Gulf, at about 12°; 
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nor further south than 5° S. L. ; nor further westward than 
the Malabar coast ; nor more eastward than Siam and the 
east coast of Borneo, thus between 75° and 120° eastward of 
Greenwich, with the exception, however, of a few plantations 
in Cochin China. It therefore occurs only in the most 
southern parts of the two Indian peninsulas, in the peninsula 
of Malacca and the islands near it (for instance, Pulo Penang), 
and in the Sunda Islands, as also in Ceylon. 

According to Crawfiird, the production is as follows : 

Sumatra 28,000,000 lbs. 

The other Islands of Polynesia . . . 6,300,000 „ 

Siam, Cambogia, and Malacca 11,700,000 „ 

Malabar 4,000,000 „ 



50,000,000 lbs. 

The Malabar pepper is the best. The exportation from 
Malabar and Sumatra goes chiefly to Europe and North 
America ; from Siam, only to China ; from the other points, 
pepper is sent both to the east and to the west. The natives 
of Sumatra, and the other parts of Polynesia where pepper 
is so widely difiused, use it only as a medicine. 

The consumption in Europe is estimated at 16,000,000 lbs., 
that is, about one-third of the whole production. If the 
population of Europe is estimated at 230,000,000, it would 
give rather more than 1 oz. annually to each person, if all 
used pepper, and in equal quantity. The present consump- 
tion in the British Islands amounts to about 2,000,000 lbs., 
one-eighth of that of Europe, and more than 1^ oz. for each 
person. In the year 1615, only 500,000 lbs. were imported 
into England. 

In the kingdom of Denmark, the average annual importa- 
tion for twelve years (1832-1843) was 37,490 lbs., which gives 
about half an ounce for each person. 

The price has fallen greatly in recent times, partly on 
account of increased production, partly on account of the 
opening of the East Indian trade. In England it amounted, 
without the tax, to about : 

1814 .... Is. Od. per lb. 
1822 .... 5^ „ 
1830 .... 3| ., 
1832 .... 4 
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Acoopdmg to Buchanan, the pepper-shrub is found wild on 
the Malabar coast, and in no other place ; this statement, 
the circumstance that the cidtivated pepper is finest here, 
and that it has no aboriginal name elsewhere,* indicates that 
pepper has migrated from hence toward the east. It is re- 
markable that it only extends, in the Indian Archipelago, 
as far as the Hindoo civilisation is shown, by other memorials, 
to have extended. This diffusion of the pepper-culture, in 
JBpite of the comparatively narrow limits of its area, is still 
so considerable that, as above mentioned, the production in 
the original home constitutes only about one-twelfth of the 
whole. 

Pepper was known to the ancients as an Indian produc- 
tion. Phny says, that in antiquity so high a price was set 
upon it that it was weighed out with gold or silver, which, 
however, must not be taken literally, but onlj that it was 
sold by weight at a very high price. The contribution which 
Alaric laid upon the city of Kome, in the fifth century, in- 
-cluded 3000 lbs. of pepper. It appears that the pepper which 
was obtained in Europe in ancient times came solely from 
Malabar and Ceylon ; but in the middle ages, the Venetian 
traveller, Marco Polo, already speaks of pepper from the 
islands lying further east. The Arabs brought pepper to 
Aden and Socotra, from whence it came chiefly by Alexandria 
to the countries of the Mediterranean. The Genoese and 
the Venetians gained extraordinarily by this, as they took 
an enormous profit on the article. Subsequently, after the 
Portuguese had discovered the road round Africa, the profit 
diminished^ but when they had acquired dominion in the 
Indies, the price again rose, so that in this respect Europe 
^[ained nothing by the new road. Still greater was the profit 
of the Dutch at a period when they had a monopoly, and, 
besides, intentionally limited the production. They were 
gradually robbed of this vast profit, chiefly by competition of 
the English. 

The Spanish pepper, as it is called {Capsicum annum), as 
also the Cayenne pepper {CapsictJim haccatvm), belong to 
•another group of plants, the family of the potato. They are 
American plants, which are used in that continent on account 

• It has one, however, in Siam also. 



202 THE EABTH, FLA.KTS, AlTD MAN. 

of their burning taste, instead of tbe pepper of the Old 
World. The betel, however (JBvper betel), belongs to the 
pepper genus, and like the black pepper, is a climbing-plant ; 
out its use is quite different. The leaves, namely, of this 

nit are chewed, in combination with the Areca-nut (the 
t of a kind of palm) and lime, in the same way as tobacco, 
a custom which is extraordinarily diffused in tropical Asia. 
The area of its cultivation is hence much wider than that of 
pepper, but as it is not used in other parts of the world, the 
betel does not play such an important part in general com- 
merce as pepper. 
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CHAPTEE XXV. 

THE CliOTE-THEE AND THE JOTTMEG-TBEE. 

The doTe-tree {Caryophyllu9 aromaticus), belonging to the 
myrtle family, is a handsome tree, as tall as our cherry. The 
trunk is slender, has a smooth bark, and the branches form a 
beautiful crown. The leaves resemble those of the bay-laurel, 
and remain upon the tree duriag the greater part of the year. 
The flowers, which are developed in the rainy season, are 
borne ia corymbs ; the calyx is blended with the germen, 
fleshy, bright red, and its lunb four-parted. The four leaves 
of the corolla are blended at their Dorders, and thus form 
a Mud of cap. The fruit is a longish brown-violet berry. 
What we call cloves are the blossoms — ^namely, the calyx and 
closed corolla ; they are remarkable for their strong aromatic, 
and at the same time pungent flavour, which remains long 
upon the tongue. Besides the direct use as spice, the waste 
6om the gathering (in particular the flower-stalks) is used 
for the preparation of oil of cloves. The harvest of cloves is 
gathered from October to December. The ground beneath 
the trees is cleaned, and the Inmches of flowers picked by 
hand and by means of crooked sticks. The cloves are then 
hnd upon woven mats and exposed to the smoke of a slow 
fire, which renders them brown ; they are afterwards dried in 
the Bun, and there acquire the dark-brown colour they posBSBS 
when exported. 

i^ve or six pounds are reckoned as the average yield of 
one tree ; but the crop varies very much in diflerent years. 
A clove-tree ordinarily attains the age of seventy-five yean, 
but there are examples of trees living 100 or 150 years. 

Few plants have naturally so limited an area of distribu- 
tion as the clove-tree. Originally it was found only in the 
five very small Molucca Islands, especially on the island of 
Machian. Shortly before the advent of the Europeans it was 
conveyed to Amboyna, but it does not thrive so well there, 
•nd requires greater care. The Javanese, who were in pos- 
session of the clove trade before the advent of the Europeans, 
h»^e tried in vain to transplant the tree to Java. The 
Europeans have carried it to the island of Mauritius and to 
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Cayenne, but the cloves produced there are but poor, and the 
cultivation probably only pays on account of the Dutch keep- 
ing the cloves which come from Amboyna at an incredible 
price, by an artificial system of trade. It is remarkable 
that the original inhabitants of the Moluccas do not use 
cloves, and have only learnt their importance from the 
demand of foreigners. 

The nutmeg-tree {Myristica moschata) is a handsome tree, 
forty or fifty feet high, with spreading branches and ever- 
green leaves. The flowers are borne in small bunches, and 
bear some resemblance to the lily of the valley. The fruit 
is like a peach ; it is green at first, but as it ripens, acqm'res 
a reddish colour. It then bursts in the furrow which runs 
round it, and the carmine red covering of the seed (the arylhits^ 
an expansion of the stalk of the seed) emerges ; this mace, 
as it is called, forms a network round the seed or nutmeg. 

The tree bears flowers and fruit during the whole year, 
but the fruit is only gat^^ered at three periods, namely, in 
April, July, and November. The first gathering yields the 
best, the second the most abundant product. The tree bears 
in the ninth year, and attains an age of seventy-five years. 

The pulp, which is indeed juicy, but at the same time 
astringent and disagreeable, is thrown away ; the mace is then 
separated from the nut, and dried in the sun, which causes 
its bright red colour to pass into pale red, and finally into 
light yellow, such as it appears in commerce. The nut is 
dried for three days in the sun, and then exposed to the 
smoke of a slow fire for three entire months, then freed from 
its shell, next dipped two or three times in lime and salt 
water, and fin^Jly dried once more, which requires two 
months. All this is done to preserve the nut from insects. 
Some, however, assert that it is done with intention of destroy- 
ing the power of germination, so as to prevent the diffusion of 
the nutmeg-tree. Crawfurd assumes that the whole of this 
expensive and tedious mode of treatment is superfluous, and 
that the nuts should be exported in their shells, which would 
best protect them. The increased cost of transport of the 
heavier goods would, he believes, be repaid by the saving 
of that tiresome labour and the careful packing. A good 
tree yields annually 10 lbs. to 14 lbs. of nutmegs and mace 
together. 
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Although the natural diffusion of this tree is confined to 
a limited area, this is not so narrow as that of the clove-tree. 
Onginally this tree grew wild in most of the eastern islands 
ofthelndian Archipelago, and even on the north coast of 
New Holland and Cochm China ; but the limits within which 
the tree would yield good fruit were at first more confined, 
namely, New Guinea, Ceram, Grilolo, Temate, Amboyna, 
Booro, and the surrounding islands. 

While the English had possession of the Spice Islands 
dining the last war, they transplanted the tree to Pulo Pe- 
nang and the "West Indies, but it did not thrive at all in 
the latter, and in the former place the tree afforded such a 
mediocre product that it fetched but a low price. It has 
also been transplanted to the Mascarenhas Islands, and its 
cultivation has been attempted in Brazil. 

The use of the nutmeg was just as foreign as that of cloves 
to the aborigines of the native islands. 

In Europe, neither cloves nor nutmegs were known in an- 
tiquity. The first traces of the knowledge of cloves are met 
with during the decadence of the Greek empire. The Arabs 
first brought cloves to Europe, and in the Arabian writers we 
find the fist traces of the nutmeg ; they obtained these ^icea 
from Java, whither the Javanese, who had a considerable cam- 
merce at that time, brought them from the Spice Islands. 

After the route round Africa had been discovered, the Por- 
tuguese, English, Dutch, Javanese, and Chinese, at first com- 
peted in the spice-trade, which was then perfectly free. But 
about the commencement of the seventeenth century, the 
Dutch monopolised the production and the trade. They ex- 
tirpated the clove-tree in the five Molucca Islands, in which 
it was originally indigenous, and restricted its cultivation to 
the little island of Amboyna, in order so to make themselves sole 
possessors of this product, and to place themselves in a posi- 
tion to determine the price according to their own inclination. 
They likewise, as far as thejr could, destroyed the nutmeg- 
tree in all the islands where it was found, and restricted its 
culture to the three small Banda Islands. In order to carry 
out this system of destruction effectually, the Dutch not only 
destroyed the trees themselves, but distributed gifts among 
the native princes, under an engagement from them that they 
should exturpate these in their territories. This naturally 
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gave rise to great dissatisfaction among the natives, and often 
led to the shedding of blood and to wars. The Dutch sent a 
fleet annually to examine whether the princes had fulfilled 
their promises. In the island selected for the cultivation of 
the clove-tree (Amboyna) the natives were allowed to grow 
it, but the trees were counted once a year, and the product 
was required to be given over yearly to the government at a 
fixed price. 

The nutmeg-groves were let chiefly to invalids and specu- 
lators, and their descendants are the present prosecutors of 
the branch of food-growing, with the aid of two thousand 
slaves. The natives have been, for the most part, driven out. 
The product of the nutmeg-trees is also required to be given 
up to the government at a fixed price. Contraband sale of 
nutmegs is punished, among the slaves and lower classes, with 
death, among the higher ranks with banishment. 

This system of monopoly is still upheld, although appa- 
rently it has been somewhat moderated very recently. It has 
produced evil effects on every hand : 

1. To the inhabitants of the islands where these produc- 
tions were destroyed, since they were robbed of the opportu- 
nity of profiting by the gifts furnished them by nature. 

2. To consumers generally, since the price was unnaturally 
exalted. The present price of nutmegs in Europe is (with- 
out duty) twelve times the natural price at the place of pur- 
chase, which is shown by the comparison with the price of 
pepper, the cultivation and trade of which has remained free, 
and which stood at the same price as nutmegs while the 
commerce was unrestricted. In like manner, the price of 
cloves is twenty-one times the natural price at the place of 
purchase. The price is now the same as it was two centuries 
ago, while the price of unmonopolised spices has fallen 

' greatly. Pepper was formerly almost as dear as cloves. It 
is partly in consequence of this that the production and con- 
sumption of these spices has diminished. At the commence- 
ment of the seventeenth century, when the trade was free, 
3,600,000 lbs. of cloves were produced in the Moluccas ; o 
the introduction of the monopoly, the production sank s 
once to 800,000 lbs., and now amounts to only 700,000 lbs 
At present, 750,000 lbs. of nutmegs (nut and mace) are pro 
duced on the Banda Islands. Crawfrird estimated the (xm 



THE CLOTB-TBEB AITD THE NUTMEG-TEBE. 207 

sumption of nutmegs in Europe, about 200 years ago (before 
the monopoly), at 650,000 lbs. ; in the middle of last century, 
at 250,000 lbs. ; and in the year 1810, at 110,000 lbs. After 
the English had conquered the islands, and transplanted the 
nutmeg-tree to Pulo Penang and other places, the consump- 
tion rose to 450,000 lbs., which is less, therefore, than it was 
two centuries ago, notwithstanding that the population of 
Europe has so increased both in numbers and in wealth. 

3. To the producers — for as they must deliver the product 
at a fixed price, while in regard to the cloves the number of 
trees is fixed, there exists no stimulus to industry. Of the 
price which the clove-producers obtain, in the first place one- 
ninth is deducted for the military and civil officials, and from 
the remainder one-fifth is again taken, half of which goes to 
the rajah, and half to the elders of the race who superintend 
the cultivation. 

4. And lastly, to the government. Eor since the product 
is so small, and the supervision expensive, the net receipts, 
iu spite of the enormously high prices, are small, and, doubt- 
less, much smaller than they would be under a moderate tax 
or a moderate duty, with free production and open trade. 
The government is constantly troubled by the producers 
requiring a rise in the legally fixed price, which demand it 
has frequently been obliged to grant.* The monopoly, and 
the compact to take the entire product, lead to the forma- 
tion of great accumulations in store, which often spoil. "When 
the English conquered the Banda Islands, in 1810, they found 
in the magazine 37,000 lbs. of nutmegs fallen into dust. 

Thus the history of these spices affords a striking example 
of the destructive operation of the system of monopoly; 
certainly the system has been driven to its extreme limits in 
this instance, and stands exposed in. its vilest form ; but we 
find more or less of the same unwholesome eflTects in monopoly 
generally. 

* The price allowed by the goyemment to the producers is five times that which 
prevailed during the free trade. 
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CHAPTEE XXVI. 

THE TOBACCO PLANT. 

The plants belonging to the tobacco genus are, with few 
exceptions, annual herbs, with undivided, broad, and some*, 
what fleshy leaves ; the flowers have a five-toothed calyx, 
five-parted corolla, and five stamens ; the fruit is divided into 
two chambers. The tobaccoes belong to that natural fiunily 
which Linnaeus called the " suspicious," and to which the 
henbane, thorn-apple, belladonna, and several of the most 
powerful narcotic poisonous plants, belong, as also, however; 
the potato. In a fresh condition the phmt has little smett 
or taste, but when dried, the leaves acquire a stupefying 
smell, and a very sharp, bitter flavour. Tobacco, like the 
potato, is indigenous in America. 

Considering that this plant affords no edible fruit, root, ov 
other nutritious part, that it is distinguished neither by 
beauty nor sweet odour, but, on the contrary, has a disagreeable 
smell and taste, produces, when eaten, nausea, vomiting, and 
giddiness, and in larger quantities is even deadly,* — dwelling 
only upon these properties of the plant, it was a result very 
little to be expected that it should come to play any part 
besides that of a medicinal agent, still less that it should be- 
come an important object of cultivation, of manufacture, and of 
trade, employing many thousand human beings, and coiiBumed 
by millions. But experience has proved the reverse, and shown 
here, as sometimes happens with persons, that those of whom 
one least expects it, rise to high honour and dignity. 

The Spaniards found this plant in America when they 
arrived there. It was stated Iby the earliest travellers that 
the natives used it medicinally, especially as an important 
application to wounds. 

It is likewise related, that it was customary for the higher 
personages of the Mexican court to smoke cigars.. When, 
the English founded colonies in North America, they met 
with the same custom among the natives, especially in Vir- 
ginia. Europeans seem to have first made acquaintance with 

* Kicotine, as it is called, an alkaloid substance contained m tobanoo,. is ao 
strong a poison that four or five drops will kill a dog. 
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tobacco in tlie Antillefl, for the name '' tobako " is Haytian, 
(in Haytian, properly not the plant, but the pipe through 
which it is smokea), while in Mexico it is callea yete^ and in 
Peru Bogri. It is erroneous to suppose that it deriyed its 
name from the island of Tobago. 

An Italian, named Benzoni, who trayelled in the West 
^Ladies in the years 1542-1546, thus half a century after the 
discoYerjr of America, treats at length of the consumption of 
tobacco. Not long atfter, namely in 1559, tobacco was trans- 
planted, as a medicinal herb, to Lisbon ; and the French am- 
Dassador to Portugal, Nicot, in honour of whom the plant 
receiyed its botanical name, Nieotiana^ sent seeds of it to 
Queen Catherine de Medecis, whence the ^lant acquired in 
!Frttncethe name of the " queen's herb;" while in Italy it was 
called Herbe de St. Croix, and Herbe de Temabou, because 
the Papal Nuncio in Lisbon, St. Croix, and Temabou, the 
ambassador to France, conyeyed it into Italy. In 1586, the 
English colonists who returned from the settlement founded 
in Virginia by Sir Walter Ealeigh, brought tobacco with them 
to England ; and Ealeigh's companion, Harriot, relates that 
the ^j^glish learned tobacco-smoking from the Indians. 
Through Ealeigh and other men of fashion, this custom 
spread rapidly in England, and soon after likewise in Holland, 
Spain, Prance, and Portugal. The fashion is said to haye 
passed into Holland by means of the young Englishmen who 
went over to Holland to study. The custom seems also to 
haye spread with great rapidity to Turkey, Persia, India, 
Jaya, and eyen to China and Japan. Already in 1601, there- 
fore scarcely fifty years after the introduction of the plant 
into Portugal, tobacco-smoking was known in Jaya and in 
China, and it is belieyed that the custom is still older in 
Japan. Some conclude from this that tobacco was known iii 
Asia, especially Eastern Asia, before the discovery of America. 
They state that the species cultivated in China is different 
frt>m the American species, and also that the species grown 
in Persia, which furnishes the renowned Shiraz tobacco, is an 
indigenous Asiatic species. But the essential ground for 
assuming that tobacco has been introduced into Asia, lies in 
the fact &at it has not a special name there, and that through- 
out India,in Java, China, J apan, and the Lochoo Islands, it has 
kept the name of tobacco, except in Arabia, where it is named 

p 
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by a word sigsifyiiig smoke. But it is possible tluit ii» 
duinese, after baying learnt ike iise of tobacco from tke 
Portugese, may have applied a native, nearly-allied plant* ta 
tbe purpose, and that tbe same may baye occurred m PGoni 
in reference to the Sbiraz tobacco. 
Tbe use of tobacco, like all novel customs, necesBWiLy ex- 

Sarienoed attacks and persecutions ; but it also bad its active 
efenders and diffusers. In tbe former respect, the diatEibe 
of the English king, James I., agamst the smoking of tobaaeo, 
which ^peared in 1619, under the name of JtGsocapnoi, la a 
remarkwle work. He advances how unworthy it is for s 
civilised nation to adopt habits from such barbaria&s as the 
wild Americans ; that the use of tobacco is injurious to heaUi^ 
weakens the body, dulls the understandmg ; that it boiigB 
undeanHness with it, and acts mischievouedy upon the t<ma 
of social life ; that if tobacco^smoking should increase in thft 
way it has commenced, women would at last be ccnupeUedto 
have recourse to it, otherwise they could not bear to hm 
with their stinking husbands ; and he concludes his treatise 
with the following strong expressions : " Have you noi^ then, 
reason to forbeare this filthy noveltie, so basely grounded, so 
foolishly received, and so grossHe mistaken in the right usr 
thereof ? In your abuse thereof, sinning against Grod, bana^ 
ing yourselves both in persons and in goods, and raking 
thereby the mackes and notes of vanitie upon you; Yjy the 
custome thereof, making vourselves to be wondered at by aQ 
forreine civill nations, and by all strangers that come among 
you to be scorned and contemned : a custome loaths(»ne tv 
the eye, hatefuU to the nose, harmfull to the biaine, dangeroDa 
to the lungs, and in the black stinking fiune thereof nearest 
resembling the horrible Stvgian smcdce of the pit that is 
bottomless." It must be observed, however, that althou^ 
James was really an enemj to tobacco, which is ^own by ms 
forbidding its cultivation m England, this essay was rather 
the &uit of royal caprice than of full earnestness; hence it 
was superscribed '^ A Boyal Joke against the Abuse of To- 
bacco," (Luitis reffius de abuau Tabaci), But it was^ nefvas- 
theless, ijefated in perfect seriousness by some Jesuits in 
Poland, in a treatise called Antmisocc^nos. It ia evidant 

• TheCbiiieierqMdeiis sod to stood n doM to N t ca Hlmu Tnhmm m^ fUt 
it may. be » Tuiet; pvodoBed by ciiUi?«tiflB. 
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Smg James proacked to deaf ears. Tobacco-smokiBg^ in- 
creseed in England to an extraorduuuy degree, and did not 
h^sL to diminiBli again until the last half of the last cem- 
tofy, when it did so to some extent, on account of persons of 
lie liig^er ranks no longer considering it quite elegant to 
smoke tobacco ; hnt the use of snnff increased. 

On the other hand, a certain Baphael Thorius, in 1628, 
wrote a hymn in honour of tobacco, while Pope XJrban the 
Bghth ezcomnninicated those who took snuff in the churches. 

One thing which greatly contributed to difiuse the use of 
tobacco was the ease with which this plant coidd be cul- 
tifated in most climates, so that it was not long before the 
growl^ of it was commenced in yarious parts of Europe, 
Asia, and Africa. In some countries, however, its culture 
was either wholly forbidden, or subjected to numerous re- 
strictions. Prom the constantly increasing consumption, the 
govermnents found this article of luxury very well adapted 
fcr becoming a source of income to the state. It thus hap- 
pened that all tobacco-trade became a royal prerogative, 
the governments selling the tobacco at a very high price, 
lie consequence of this was, that either the cultivation of 
tobacco must be forbidden, or only allowed under condition 
ei handing over aU the jproduct at a fixed low price. This 
anangement existed untu very latfely in Cuba, and still pre- 
▼afla in Mexico, two countries particularly well fitted for the* 
cultivation of tobacco. The tobacco is only allowed to be 
grown at particular places, and it must be delivered up to 
the officers of the government ; a few officials are distributed 
about the country, in order to pull up all tobacco-plants found 
elsewhere, and they have to see to the delivery of the tobacco 
in the districts where the cultivation is permitted. It is na- 
tural that such a £^tem should give rise to much infraction, 
of the law and extortion. 

Li many countries where the tobacco-trade is not a royal 
monopoly, an extremely high duty is laid upon the article. 

In Great Britain the growth of tobacco is forbidden. In 
otW countries the home production of tobacco has been en- 
oonraged, as in Pomerama, Silesia, and also, fbrmeriy, in 
Denmark, where a little is stiU grown, near Prederieia. 

The cultivation of tobaeee has become diSVoed over the 
p2 
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greatest part of the torrid and temperate zones. The north 
Emit in Scandinavia is at 62''— 63'' N. L • 

Most re^ons of America produce excellent tobacco, espe- 
ciallj Virgmia, Carolina, Venezuela, and Cuba, and these are 
also the places which furnish the greatest quantity. Of 
33,000,000 lbs. imported into England in 1831, 32,000,000 lbs. 
came firom the North American States. Cuba exported, in 
the year 1840, 200,000 boxes of cigars, or 200,000,000 cigars. 
If we estimate the average price of a box containing 1000 
cigars at 16 piastres (^Z. 12s. 6d.), the foregoing gives a value 
of 3,000,000 piastres (525,000Z.)t 

Brazil also exports a great quantity of tobacco ; according 
to Martins, 3,000,000 lbs. were exported from Eio Janeiro 
alone in 1817. In Europe, the most important cultivation is 
carried on in Holland, Flanders, Alsace, in the Palatinate, 
Hungary, in the Ukraine, and Turkey ; but the tobacco grown 
in these places is inferior to the American. In the Levant, 
on the contrary, the tobacco is excellent. India and the 
Indian Archipelago produce much tobacco. In Java the 
young plants are raised on the mountains, at an elevation of 
2000-3000 feet, and sold by the mountaineers to the inha- 
bitants of the plains, who plant the young seedlings in the 
fertile low grounds. Still more is grown in China and Japan. 
Tobacco has also been introduced into the Cape and Australia. 

According to the average of the years 1832-1843, duty- is 
levied upon 2,400,850 lbs. annually, for home use in the king- 
dom of Denmark ; of this, 2,279,034 lbs. are tobacco-leaves, 
so that about nineteen-twentieths are manufactured within 
the country itself. 

If we calculate how much of the various principal kinds of 
tobacco comes from a certain quantity of leaves, and add to 
this the imported manufactured tobacco, we obtain something 
like the following figures, which, however, are somewhat 
doubtful, because I am not in a condition to reckon accu- 
ratelv the proportion between tobacco for smoking and that 
for chewing. It must be observed here that the leaves which 
are used for tobacco, especially for chewing-tobacco, from the 
additions they receive in the manufacture, yield more, and in 

* The author has seen tobacco in the bishopric of Bergen, 
t According to Liebmau's account. 
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reference to tlie latter kind almost twice the qiiantity, and 
that the waste of raw tobacco-leaves is slight. In this way 
we get a greater quantity of tobacco consumed than is intro- 
duced in the form of leaves. 
Bmoking-tobacco (including cigars) and 

chewing-tobacco 2,386,175 lbs. 

Snuff 576,0401b8. 

If we then take as the annual average — 

12 lbs. for a smoker and chewer, 
6 lbs: for a snuff-taker, 



we obtain 



194,681 smokers and chewers, 
96,006 snuff-takers 



290,687 consumers of tobacco. 
Assmning, then, that one-fourth of the snuff-takers are 
women (24,000), there remain about 267,000 men who use 
tobacco. jNTow, as there are 400,000 of the nude sex above 
fifteen years in Denmark, it follows that out of forty grown- 
up men, twenty-six to twenty-seven, that is, considerably mor© 
thaa half, are consumers of tobacco. 
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CHAPTEE XXFn. 

THS MISTSETOS. 

Ix Nature we are accustomed to see tlie orgamaed bodies 
wMch, from their reciprocal resemblance, are accounted 
members of the same natural groups, retaining their agree- 
ment both as to form and vital functions in all essential 
points, and also that the differences within individual groups, 
as well as those between different groups, do not oecur wilJi- 
out mediating transitions. Henoe we ar© surprised when 
we sometimes come upon isolated forms or physiological 
arrangements, and we strive, by more minute investigation 
and the enlargement of the sphere of observation, to reduce 
the deviations under general laws. 

"We are amazed when we find a group of anima l s amonig 
the Mammals which fly in the air (the bate) ; among birdfl,* 
genus which lays its eggs in the nests of other birds, aaad 
leaves the care of providing for its young to them (tte 
cuckoo) ; or when, among the fishes, we find one wtocn 
climbs up trees (the climbing perch of the East Indies). I 
shall now call attention to a similar anomaly in the vegetable 
kingdom. It is exhibited in the plant known as the mistletoe, 
or bird-lime {Vhcvm alhtm). 

Let us imagine that on a winter's day we see upon the 
branches of an apple-tree a bunch of intercrossing yellowish- 
green twigs, bearmg leaves of the same colour. The unusual 
character of this sight arrests our attention. Perhaps we at 
first suppose it to be a climber, like the ivy, which, although 
fixed in the ground by its root, has wound itself up the 
trunk, and become attached to this and the branches by 
means of its sucker-roots ; but this idea must soon be aban- 
doned, for we see nothing of it on the lower part of the 
trunk, only at the top. We then cut off the apple-branch, to 
examine the yeUowish-green plant more closely. We see 
that it is wood, just as the apple-tree is; that annual rings 
occur in its wood, as in other trees ; and when we trace its 
numerous crossing shoots to their origin, we find that the 
main stem springs from the branch of the apple-tree ; w© 
discover, moreover, that the union is not confined to the 
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hnikBy batthEl tbe wood of tiuB plontis conneeteA witii tlutt 
of Hie spple, Bomewliat as a graft is ooimected wil^ tlie wild 
tbodc upon which it has heen gndlfeed. But the matter osAj 
l^mrnee meie Bt»Dge from this, for it is yerj readilj pep> 
mredtiiBt the apple-tree csimot hare become bo dumgeaaB 
toiieaHe to aena out yellowiah-green foi^ced riioote, and to 
Iwarkmres, thiok leathery leares too, in winter. As little 
MB the i^le^ree bear little leathery flowers with a f onr- 
IvtedesreWe, or abeny filled with tenacious glue, instead 
^n ap^. Aaid we are equallj unable to suppose it to be a 
gnft, Vff not €fakj do we imow that only nearly-allied plants 
na be grafted on one another, while the mistletoe is extremely 
^^ffisrent from the apple, but we seek in rain for the mistletoe 

asi the ground. It is met with only upon trees whioh aU 
er in l£e highest degree £n)m it. Consequently, there is 
^hmg left for us beet to suppose that the mistletoe is po- 
M>ted by seed upon^he tree itself, and obtains its nounsh- 
OMBt from this, and need not, like other woody plants, grow 
2^ fe grotmd, and draw its principal food from it. We 
*■»», thai, before us a true foratiHeal pUmt, and it is a para- 
>feal shrub of quite as compleri trtructure as other complete 
«w*jped plants. 

We iieaCDly find the seed in the glue which flUs the berries, 
"■d if we open a seed, we are struck by finding, not, as in 
the generality of seeds, one germ of a new plant, but eil^ier 
^o rthre^ (in the latter case the seed is mangular, in the 
wntter, oval), and that during germination the radicle, which 
tt'dose to lie end, grows out ^m each germ. Another 
•*Aing peculiarity is, that while the germs (or embryos) of 
^J* aeecb'are white, or at all events not green, they are green 
^""^^ ¥he 'rootlet which grows out in germination is also 
fe*^^^, while roots in general never hare this colour. It is 
^ kxK)wn that the :rodicle of plants general^ has « definite 
J*^cy towards i*© earth, so that when a seed is reversed, 
•**■* ia, placed with the radicle turned upwards, this makes a 
^'''^e «ad grows towards the grefund. The seed of the miatle- 
^ W not a tendency towards the earth, but towards the 
r^'Wieor of the brandi upon winch it rests; therefore^ if it 
'^'apon the 'upper side of the branch, it has a tendraicy down- 

(* Obt and is moit eenanoi, tlnwe voy rure in the lipe fruit— ^d.) 
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wards, while if the enyelopii^ glue fixes it to the under side, 
it grows upwards. One of Sutrochet's experiments showed 
that this tendency to the interior of the long branch, is sax 
endeaTonr to seek the dark. When he placed mistletoe seeds 
on the iaside of a window, the radicle grew in towards tbe 
darker room ; while if he placed them on the outside, it strode, 
no matter in what position the seed was pkoed, to growtowards, 
and not away from the ^lass. The attempt to make the plant 
grow in earth or water is vain. It succeeds only on another 
tree. When the seed germinates upon a tree, a kind of 
thickening is produced in the bark of the latter, at the spot 
where the radicle is in contact — ^much as when the boric of a 
tree is attacked by certain insects ; the root-fibres then shoot 
through the swollen and injured bark down into the wood, 
and spread out partly in the bark, and partly between the 
bark and the wood. They gradually grow thicker and be- 
come woody, like the roots of any other woody plant ; the 
tree upon which the plant grows, deposits the new annual 
Wers of wood around the roots of the mistletoe ^ke those 
of a stock around its graft), and thus originates the dose 
connexion which we see between the full-erown mistletoe sad 
the tree upon which it grows. The branches of the mistletoe 
grow in all directions, and divide into widely spreading litiJe 
shoots ; thus giving rise to that close interlacement of branch- 
lets which clothes the apple>tree. 

There can be no doubt the mistletoe derives its nourishment 
from the tree upon which it grows. The stiff, leathery leaves 
could not, like the leaves and stems of succulent plants, ab» 
sorb moisture from the air, and experiments hav^ shown that 
colouring matters pass from the wood of the tree into that of 
the misi&toe ; and if the mistletoe is abundant, the tree upm 
which it grows suffers. Instead, therefore, of drawin|^ its 
nourishment from the earth or air like other plants, the mistle* 
toe derives it from another vegetable. Yet it cannot be as* 
sumed that it absorbs the descending, elaborated sap, but 
only the crude ascending sap. We are led to conclu^ this 
when we see that the mistletoe has leaves, and, in fact, yrM» 
leaves, and is provided even with the organs which especiallgf 
serve to elaborate the sap in plants, and moreover, when we 
observe that mistletoe flourishes equally well upon different 
trees, which could not be supposed if it took up eUboratad 
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ttipB, wUeh would then be of difTerent kisda. Yet, ahhough 
it 18 thus the crude sap which is absorbed bj the mistletoe, 
this must not be supposed to resemble the crude nutrient 
taid which plants in general take u^ from the soil, for it is 
we31 known that at a certain height in the trunk, the latter 
has already undergone a chemicd change, and the fact that 
the mistletoe will not grow in earth or water, also indicates 
this, although this maj, indeed, arise partly firom the absence 
in the roots of the organs through which the nutrition else- 
where takes place. 

The mistletoe ia found on many different trees— on apples, 
pears, and other orchard-trees, on the mountain-ash, the ehn, 
the willow, the lime, the ash, the poplar, the beech, the oak 
(but not frequently), nay, eyen on Coniferous trees. In the 
north it occurs but seldom, and only within yery restricted 
loeal conditLons ; in Zealand it is found only near Petersyaerk 
and Temmeltofte ; in old times it was found near Eredericia ; 
ihHoIstein, near Neumiinster; in Norway, on some islands 
in the Christiania fiord ; in the south of Sweden it is much 
^"oore frequent, but likewise yery much scattered within its 
*Ka of distribution — ^for instance, near Ghristianstad in 
S^^oonen, Kinnekulle in West Gothland, in the island of 
Valar, &o,, in Bleking, Bmaaland, and Halland. In Central 
sod Southern Europe it is more frequent. Its diffusion ex- 
tends to the most southern parts of jSurope, for I haye seen 
it upon Mount Etna. 

In the greater part of Europe, the mistletoe is the only 
pnasitical shrub, the only one of the more perfect plants 
which draws its nourislmient out of the trunk and branches 
of another tree. But if we extend our inquiries to other 
psrts of the globe, we see this fact, isolated in the north, 
ccnmected with others, and the peculiarity thus loses some 
of its importance. Eyen in Austria and Hungary, we find 
anearly-allied parasitical shrub, Lortmthus europ€BU9, which, 
indeed, is not rare in the south of Europe. Out of Europe, 
specially in the tropical countries, seyeral hundred species 
^oboth these genera are met with, which are ail parasites 
iqfon trees. 

' But we find an extension of this phenomenon in another 
^^lection also. We haye, in Europe, certain parasitical 
plants which grow upon the roots of other yegetables (trees 



.€r keriie), such is MmtOrqpa hypofU^^ the spedes 0f Oii^ 
fta»(Ti<r and iMhrma aquamaria. xntbeaeyiiierootietoofiilK 
yy e arit e penejirate the zoots of the pknts, as liioBe ctf ^m 
.nuatleiwe do into the fltem, or eke they areinterwD¥eii ;ii^ 
4im extramCy AnIiciliB fibzik of the zoot sxpasn vhich tiwy 
Qocur; and it aaems as if, in the ket case, i»e nutritiini wm 
•omied on by the jcoot-fibrils of the paKusite ahaorhiag the 
moiatiire firom interjiosed roots of the fosteivplaiit. 

fCheae rootipacaBites are diatingiiiBhed fram the mistiatoe 
by the fact that they are of a pale yelio^^or, atlouft^ iiy 
JBO means of a^reen colour, and that they are destitttte of 
jierfedfy-deyeloped leaves, which appear only in the fonn of 
wMte, yellow, or brown Bcales. The Dodders (Ouamstd) fossa 
an interesting transition firom the <»dinary plants growing 
jn the groimd, to parasites. Their seeds germinate in tiie 
earth ; the extremely weak, lluead-like igrowing stem vnnds 
rup another plant, and shoots little papilHform processes into 
:it.; the lower part of the stem gzaduaily decaying, the mitn- 
Aioii is then carried on solely by these papiUie ; in this oondi- 
ttion, the phmt can wind firom one plant 0¥er to another, and 
aend new absorbing organs into th^ latter. It thiis becoBMB 
« YBzy misGhieyons we^ as, ioc example, upon flax. 

^transitions toward the pooifiites We been fonnd eni 
among the itwimngrphnts, that is, plants which wind romid 
<otiier jdantB or h&less objects, without drawing nomnrik- 
ment &om them. There have been instances of GtrnvoMhu 
•mmenns sending joapill® into the aabetance of the plant on 
•which it grew, wlule ordinarily it only twines aroimd it, and 
is Tooted in the soil. 

It is not a matter of surprise that a plant of EudipeoDlisr 
aiE^ect, and which occurs in. such a remarkable position, «« 
Wd mistletoe, should hare awakened the attention of Tariona 
iraoes, and exerted influence over their religions ideas. It 
jflayed an especially important part among the Qaols. ^Qia 
Mk was sacred witii them ; their priests abode in oak-fiwonfai. 
iOak^boughs and oakJeaves were used in erery idigioHi 
ceremony, and their sacrifices were made beneath an oak* 
tree ; but the mistletoe, when it grew upon the oak, waaf** 
tmliary saored, and regarded as a diTine gift. It was gatiiewd, 
wiiii great ceremony, on tiie sixth day after the fint mam 
saaon of the year ; two wlute oxen, wlnoh were Ihen &rtlw 



&rt iime placed in yoke, nvBfe broudii bemealii the trae ; 
Jbe JBcrificmg pnest (the Druid), clothed in white gazmenia, 
Mended it, ana cut off ihe misilietoe with a golden nc^le ; 
it^Ksacang^ in a ixdiite doth held beneoA, and tiien dia- 
^tnhnted among the hystandeni. TFhe oszen were Bacrifioed 
*wi^ ipa^eam for the happj effects of the mistletoe. A beYonge 
mu nrepared from this, and used as a remedy^ for alL poiBOiiB 
aad diBGueB,* and which was supposed to faTonr flartihtj. A 
Twnrnant of this aeems to exist still in Erance ; for the pea- 
JBntobeys use the expressiDn, ^' au gui Tan neuf," as a New 
Xear^s greeting. It is also a ciratom in Wales* to hong 
^fte mistSetoe to the roof on Chrismafi*eve ; the men lead tisB 
^i^Draen under it, and wish a meny Ohni^nnas and a happy 
iffiw year. Pbrlaps the mistletoe was taken as a ^rmlxH of 
^^ new year, on account of its learea giving the hare tree 
.file Jfqppearanoe of having regained its foliage. 

3%e misUetoe also occurs in the Northern mythology, 
pBE&nkrly in the Solder Myths.f 

^ Balder waa the wastest, the most eloquent, md the molt 
"pious among the Asen (demi-gods) ; he diffused light around 
nim, and nothing unclean was suffered to be near him. But 
it was prophesied that he should die, and unquiet dreams 
made it known to himself. Then did Ereya, his mother, ob- 
^fcttn oaths from all existing things that they would not injure 
Mm — ^from fire and from water, from trees and all metab, 
from all animals, snakes, and from all diseases. It then 
became an amusement in the assemblage of Asen to cast 
weapons at him, and strike him ; for nothing hurt him, and 
the Asen rejoiced. But the wicked Loke was angered at it. 
Putting on the shaj)e of a woman, he asked Freya whether 

(* Kot in other parts of Great Britain? Our author does not seem fully to 
imderstand this custom.— Ed.) 

t The expression in Voluspa, xxiz, that the mistletoe was slender and fair, and 
rose from the ground, might lead to doubt whether this could mean our mistletoe ; 
hence some have given other explanations ; but the circumstance that the loe- 
iBndic name, MiSdtheinm Voimspa, corresponds to the name mtsUi^ m the 
Northern languages, seems decisive for the ordinary interpretation of the word. 
It is not only called tmsUH in Germany and Denmark, but also in Norway and 
Sweden ; we find the same name in toe English missel and mistletoe^ and the 
Ani^o-Saxon misteUan; and as, in Icelandic, tein signifies a slender stick, the 
Angb-Saxon tan means a branch ; and the Danish word tem, still used for the 
slender iron of a distaff, likewise signified a branch or twig, m the old language. 
In West Gothland, in Sweden, the mistletoe is called vispeUen. 
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nothing in the world could hurt Balder, Ereya then said that 
she had not obtained an oath from the mistletoe, becaase it 
seemed too young and thin to require an oath from.* But 
Loke went and cut a spear from it, and persuaded the blind 
Hodur that he also should confer on Balder the honour of 
throwing a weapon at him. Hodur took the spear, and whm 
he cast it at Balder, the latter fell to the earth dead. All the 
Asen were speechless with sorrow; the heart of Namiay 
Balder's wife, broke, when she saw the corpse of Balder 
carried to the ship on which the ftmeral-pyre was to be 
lighted. But Freya sent Harmoder to the world below to 
buy Balder free. The answer was, that now was the time to 
find out whether Balder really was so amiable and so beloYed 
as men said ; if all things, without exception, upon the eariih» 
living or lifeless, mourned for him, he should return. Tte 
Asen sent messengers over the whole world, and all mankind, 
all animals, trees, and rocks, shed tears ; but as the messengan 
returned, they met a Jette woman, named Thock, who refused 
to shed tears, and said : " Let the Shades keep their prey.** 
It is believed that this was Loke, who had assumed th^ 
woman's shape. 

* The mistletoe, although woody, is rather slender. If this insigmficance had 
sot been mentioned expressly as the cause of its bemg passed over, we miebt h$m 
been inclined to seek it in the fact of its not growing &om the ground fie other 
trees. 



OHiJUOTBBISTIO PLAVTB OV KiiTIOKfl. 221 

CHAPTBE IXVm. 

CHA1U.0TISI8TI0 PLAJTTS 07 ITATIOKS. 

Whsk inTesidgating the geographical distribution and 
difEiiaion of plants, we ordinamj loot at them in relation to 
the zones of the earth, to climates, quarters of the globe, or 
to the different elevations above the sea, in which they are 
met with. We inquire, for instance, within what degrees of 
latitude the pahns grow, in what parts of the globe the vine 
flourishes, or at what height above the sea the Alpine herbs 
occur. 

But we will look at plants in relation to the various races 
ftnd nations ; we will mquire what plants originally fell to 
the ahaie of each, and plaved an important part in their lives. 

In the happy climate .which the South Sea Islands present 
within the hropics, flourishes the bread-fruit tree^ the most 
important food-plant of the natives of Oceania. This noble 
vA beautiful tree has a richly foliaged crown, and bears a 
great number of very mealy fruits, wmch, when cooked, taste 
fi^ wheaten bread. These trees are sufficient to support a 
sum for eight months of the year, during which long period 
^jbearfruits which gradually ripen. During the remainder 
of the year, fruits are eaten which have been placed in pits, 
a&d undergone a Mnd of fermentation. Thus, as Cook some- 
where remarks, it is easy for a man to provide for himself and 
children, since it is only requisite to plant ten such trees to 
supply food for a fiimily. But this tree has other uses ; the 
wood is used for canoes and furniture, and the bast for 
fertile fabrics. 

Another tree which plays an important part in Oceania, 
especially in the lower Coral Islands, is the eocoa^ut palm, 
which, however, also grows abundantly in the Indian group 
of islands between Asia and Australia, and on the coasts of 
India. The trunk furnishes wood ; the fruit ]pelds the almond- 
^e kernel, the oil, and the milk ; the shell is used for house- 
hold utensils, the fibrous substance round it for woven fabrics ; 
the houses are thatched with the leaves, and the cocoa-nut 
^ also gives palm-wine and palm-cabbage. 

The New Zealand jiax {Fhormium tenax) is characteristic 



2S2 TSBMAJUmy. WUJSTB^ MMDi 

of the islands whence it derives its name. The leaves of this 
plant are remarkable for long, tough fibres, which far exceed 
our hemp and flax in strength. 13ie natives make their 
dothes and thin string and cordage of it. 

Among the Malays of the Indian Islands, the spices — the 
dove-tree, the nutm^, the pe^er, and lite ginger — are the 
principal characteristic plants, but they have these far 11»' 
most part in common with India generally. 

Maize (giving the most abundant but also i^e mos^ un- 
certain crops of all kinds of com) was originally soMy pos- 
sessed by the American races. The cultivation of ib vras- 
considerable in Peru, and t^s up to a considerable elevation^ 
above the sea; it was even grown, though not witbout 
difficulty, around the Inca's Temple of the Sun, on an iabad 
of lake Titicaca, 12,000 feet above the ocean, to ^xradsh s 
sacrifice to the Sun-God, and that the com grown there ni]|^ 
be distributed throughout the nation, who regarded a sin^ 
maize-grain raised near the temple as a noble and fortuoe- 
bringing object.* Maize was cultivated in iNordi America^ 
also, before the advent of Europeans. America inherited" 
ano^er glorious gifb in the potato; it flourished in illB' 
hi^er regions, and furnished abundance of food in its mea^ 

Before the time of the Europeans, also, the magueg^hmff 
{Agave potatorum, Zueearim), the vine of the Mexicans, was* 
cultivated on the elevated plateaux of Mexico. This phnt 
does not flower in its native country until the eightli or teaoA 
year, but when the great flowering stem is about to bede- 
veloped, an extraordinary quantify of sap flows towardfr^Ae 
bud. The development is arrested by cutting out ihe heart- 
leaves, and then the sap is drawn on three times a day ftr 
several months ; this sap is caused to ferment, and afforas a 
beverage (pulque) of a pleasant acidulous taste, but hafing' 
a disagreeable, decayed odour. The maguey-fields which age 
ordinarily met with on the plateaux of Mexico (6000 or 7009 
feet) do not usually yield until the fifbeenth year. The pro- 
duction is so large that l^e tax on the consumption fcfr tbe 
three states of Mexico, Puebla, and Toluca^ amounts tir 
1,000,000 piastres (175,000;.) The fibres of the leafee of 

** He^eDj Geognpiij «rFlintR 
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anoiher egeeaea of this genus {Jjga/o&r americamif^ aie uaett 
far makmg olothing-stufb. It has been tnoiBplaxittd intO' 
the south of !l&irope, and is there known as the aloe. 

At a gEeater height in Mexico than iviieve the maguey 
ptwB, as aiso above the limit of i^e and bni^ in Bern and; 
Chili, there is ano^er chaxacteiishe plants the qtdnom {Chmo* 
podium quinoa). Its small but numerous and rery mealy 
seeds fbznish a food mneh used in these distridsB, partly 
boSed into a kind of porridge, partly roasted (1^ ehocolade 
of the highlands). 

But the greats portion of the aboriginal races of America. 
(ei^edally in the lower districts) were, and aro still, unac- 
Winted with cnltiyation of ike soil, and stand at a. very low^ 
ie^iee of intellectual development ; yery often they have no 
ebaiactefiBlio plants. But l^ere is one example of a race 
whose eiistenee is most intimately connected with a single 
wild pLmt The conntry of the Guaraonas, on. the lower 
part of the Orinoco, is oyerfiowed during the rainy season, 
at if^bidi period of ihe year this race of savages live upon 
ti6es like monkeys, upon the Mamritia ptdm, which occupies 
^ tracts growing socially. Erom the leaf-stalks of tins 
pahn they manufacture mats, which they suspend between 
tiietnmks; here they live and make tbemseives at home, 
^t &es, feed upon the abundant fruit of the palm, and 
piepare a palm^wine from its sap, and bread from its sago«> 

^I&mng to Africa^ we find in its northern part?, as also in 
the north of Arabia^ the vast zone of deserts, so poor in 
vegetation, where the nomade Arabs have received a glorious 
iii^ieritance in l^e date-palm. Its numerous and wdl-&voured 
^ts give them food, and also to their camels and horses ; 
the trunks provide them with wood and ^1, the leaf-stalks 
and leaves serve for woven &brics. 

In the southern part of the Arabian peninsula, and in 
Abjnasmia, the eqffee-tree appears as the choracterktic plant ; 
ityields the ordinary beverage of the races living here. 

31e Hinddos received two important plants — riee and 
<»ito»; tiiie first forms the daily, and, as this race eats na 
131^ almost the exclusive food ; the second fiimishes almost 

(* lh» AjQBtrkan aloe^ or InindtMi-yMr plants our ffK^mLf-^n,y 
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the Bole material of their clothing. Without these material 
gifts the Hindoo cannot exist ; a failure of the rice-crop 
causes uniyersal famine. 

The characteristic plant of the Chinese is soon found ; it is 
the tea-ihrub, which yields a beyerage which for them is the 
same as wine in the vine-countries, and beer and spirits in 
the north of Europe. 

The original characteristic plants of the races which in- 
habit Western Asia and Europe, and which are called the 
Indo-Caucasian races, are wheat, harley, rye, and oats (which 
are generally called the European Cerealia, but scarcely with 
right, since Western Asia seems far rather to have been the 
part of the globe from which they emanated). These, and, 
among them, wheat especially, form the chief objects of 
agriculture and the principal material of the food of these 
races. 

Southern Europe, and the part of Western Asia which 
borders on the Mediterranean, have an important cltt- 
racteristic plant in the olive, which gives the South-Cau- 
casian races oil, which is not merely used for illumination, 
but takes the place of the butter which is so extensively 
used by the northern races of the same origin. 

The vvne also forms part of the inheritance of this race ; it 
constitutes an important object of cultivation, and between 
30P — 350 yields a beverage of great consequence. 

The Laplanders, who belong to the Polar race, have no 
characteristic plants, unless we reckon as such the reindeer- 
mo88, the principal food of their domestic animal, from which 
it takes its name. 

In this sketch we have only noticed the original distribu- 
tion of plants among the races ; but great revolutions have 
occurred in this distribution, and the present conditions are 
very different from those which existed at first. 

A close investi^tion will show, however, that it is almost 
solely the Caucasian races which have effected these revolu- 
tions, and that these have taken place almost simultaneously 
with the increasing civilisation of the former. The Caucasian 
races, above all, the Europeans, have been able to transplant, 
by degrees, into their own homes the characteristic phmts of 
other races. They have fetched the finer kinds of fruit — the 
almond, the apricot, and the peach — ^from Asia Minor and 
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Terek, the orome from China; they have transpknted riee 
aad cotton to the coasts of the Mediternmean ; brought 
maize and the potato from America to Europe, where they 
now support imllions of human bein^, and have chiefly 
contributed to preyent famine in the failures of crops whi<m 
hare taken place. These races haye, moreoyer, been able, 
bj their extensiye industry and their commerce, to acquire 
pofisession of tbe producte of foreign characteristic pjants 
which will not thriye at home. They have procured, partly 
eyen for daily necessities, the tea of the Gmnese, the coffee 
of tbe Arabs, and the rice and cotton of the Hindoos. 

But the influence of the Caucasian races, and of the Eoro- 
peans in partiexdar, in changing the distribution of cha> 
i&cteristic plants, becomes far more extensiyely evident when 
we look to the colonies established in all climates, where in 
some cases the countries have passed wholly into the posses- 
sion of aa European population. Eor they have not only 
carried their own characteristic plants to the colonies, or 
those also which they had preyiously transplanted into thcor 
own homes, but they have, after acquiring countries witii 
different climatal conditions, transplanted into these such as 
would not flourish at home, and thus have found themselves 
in a position to collect the characteristic dUmts of almost 
every race around them. Thus have the ^hiropean com- 
plants acquired a widely-spreading cultivation throughout 
North America, in Mexico, and flie elevated countries of 
South America, in Chili and Buenos Ayres, in South Africa, 
in the temperate parts of Australia and van Diemen's Land ; 
thus the vine has become an object of cultivation in Madeira^ 
tbe Canary Islands, South iifrica, and the highlands of 
South America; thus rice and cotton are now grown in 
extraordinary quantities in the warmer Pftrts of North 
America and in Brazil; thus have the coffee-tree and the 
sugar-cane been transplanted into the West Indies and 
Brazil ; the nutmeg and the clove into Mauritius and Bour- 
bon, and various West Indian islands; and thus has the 
plantation of tea commenced in Brazil, in Java, and in India ; 
and the cultivation of the New Zealand flax in New Holland. 

The Europeans have even conveyed characteristic plants 
to other races, which knew how to value them. They have 
transferred several European and tropical plants into the 



South Sea IsliaidB, whiph, preyiously imknown, are now 
enlidTAted bj the zuxtiveB ; the renmaats of the Ameiiem 
population which are still found in the highlands of FoEa, 
CSbiH, and Meodco, have acquired European plants ; in Vke 
Bumxi^r the negroes of the west coatffc of AMca have recei?^ 
fimu the Europeans maize, tobacco, and other Amerioaa 
jdants. On the other hand, what other races have done to 
dbange the distribution of characteristic plaaxts, is yeiy.litUe: 
attB Arabs contributed to diffuse cotton, the si^ar-oase, 
octiee,and the date*pahn; but the Arabs belong to the same 
primary race as the Caucasians. The Chinese appear to have 
pvoeured cotton from Hindostan, and the Japanese the tea- 
idirub ircHu China. 

The Europeazis, and aboYe all the North Europeans, coose- 
queotly are those who, both in their own home and in their 
ooLaiues, have been able to acquire .the greatest quanti^ oi 
the charaetmstic plants of other races; while their own 
eeuntry, .especially the north of Europe, is so very poor ia 
finractmstic plants ; for all the important cultiYatea plaals 
of ]^odh£sm !^rope have be^i introduced {cahhage^ twmi^ 
mrroU^ and €uparagu8^ which are perhaps indigenous, are 
awfiog the less essentia)). We find in this a great proof jof 
the iiS^eileebvtal superiority of these races, and we have hens 
ML example thatr the cMLd c^ the poor man, gifted with great 
fwfcwm.] powers, industry, and activity, has liar more power 
orer picoi^perily than the rich beir. 

I Imow not whether there may be any among my reada» 
fvpho would be imclined to see in iiiese revolutions a serious 
flanfiasian of natEtre, or might fear Hiat as the races grads- 
aiLLy amropziated each other's peculiar possessions, the globe 
iiroiiiia approach nearer and near^ to a tkesome uniformilj. 
One Bometimes heairs expressions which indicate such a fear ; 
eompkints are now and then made, that interesting deecrip- 
idans of strongly contrasted races become rarer in acoounts of 
fxmges and traiTek. Not only have many differences vanif^ied 
in Europe, so that, for instance^ in a drawing-room in Mosoow 
cne can fiinoy hiinself in Paris ; but those attractive accounts 
jdf tibe BatiiKes of l^e South Sea Islands which the earlier cir- 
caiBBavigttti£«8 &me ubb, are exchanged for reports of how the 
inlMbitoEits of ^£ese isknds now go dothed in the European 
, bold shipe^ eatabliah schools for mutual instructioii. 
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and build churches. High up in the Himalajas, 7000 feet 
above the sea, where a few years since a wild race dwelt, only 
visited by tired pedestrian Hindoo pilgrims, there are now, as 
Jacquement reports, ihe imtks of Simh, with sixty European 
houfies^where people in shoes aadAlkstoddnga ride in Euro- 
pean equipages to a dinner-party, served in the European 
wtton, where claH9DpagneafEidBherahwm In 

ikiiMia, wlieve not loi^ ago nature existed m wi^gm 
flonfitioB, and the jwagoa stood at the low^ett point, where a 

rBBspeinled bra&ehm served to protect from tihe wealiiBnT 

BSDi ben^ who Hired on sea-mollusks, l^ere eoout at 
; Eav^ean «ifcses, with hoteSs, eoiSde-heuses, billiaid- 
iwnftB, ieading-«»niB, a&d hone-raees. 

IhcineakiMilejiinnitiigeB which raaakinil aittains tinmigh 
the increased intercourse of mixmR, the progress lof crvalas^* 
tiMi, iKifc asly material, bat intdiectual, wMch keepi pace 
^Mt tin, must inBTj soon remove ike discontent «t the m" 
ma«iBgxiBif«riBity. Bvt it may «ven be asserted tfaiiteiivi* 
iiMtidnifl &r finm fiweaziiig mnforiBsty among nsticma, and 
^ktk it rather ^atts out incrmaed natural divendtiss. 

We rnmA aofc (murlockf namely, that ciTilisation ^avoiaeB 
HBiy iBfcellectaal powisrs whi<^ have slumbered, and that 
amy entir^ aew conditionB arise ; and the awakmed ia- 
tellectual faculties are not all developed in the same raamser ; 
^new cimditiaas do not remain everywhere the same ; mid, 
in Hus mwy there is formed, canteo^orazieously wstii the 
VQ^emBty which » dmdeiBaUy prodaoed in certain diieo- 
tmsjdkuidanceof new differences which &r exceed tte idU 
mss. Who can ^uesticii that there is much greater dis^ 
fadaon between ^ English and Fvmick. tiian bet^ireeii ik» 
negroes <^ Gtuoiea and those of IConmbirae, or b u i i i iwrn 
Ife #ifl^rent savage meea in tiw in^erier of amiilf 
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CHAPTBB XXrX. 

THE ACTIOK OIT THE HTTMAK BACE ITPOK KATUBE. 

Mak is a part of nature ; she acts upon liim, and he is 
subject to her laws ; yet man stands, as it were, outside 
nature, and hence is capable of reacting upon her in a 
totally different way &om all other creatures — of transforming 
her, and even to a certain extent to conquering and prescribing 
laws to her. Giyilisation, the development of the intellect^ 
is the means by which man has gradually freed himself from 
the rule of nature, and passed, as it were, from the portion 
of a servant to that of a master. 

Looking at the savage in his lowest type, he whose dwell- 
ing is composed of a few interwoven boughs, whose food 
consists of marine shell-fish, or the raw fruits of the wood 
and field, whose clothing is of undressed skins, we see that 
nature does not suffer any appreciable change or transfo^^ 
mation at his hands ; on the contrary, his focni, his clothings 
his dwelling, his whole existence, are entirely dependent 
upon natuim occurrences, lying out of the sphere of action 
of his will. 

As long as man is still a hunter or a fisher, his positioa 
remains, in a high degree, dependent upon nature ; his ac- 
tion upon her very sli^t, since at this stage of human deve» 
lopment population is necessarily very scanty. His influence 
is essentially confined to accidental deterioration of the 
forests, through careless use of fuel, or to the extirpation of 
particular species of animals in certtun regions. 

The nomade affects nature more than the hunter or fisher* 
Particular animals are tamed, and multiply in comparatively 
greater abundance ; the aspect and habits of these animab 
are modified, wild animals are attacked, the pastures of one 
region become exhausted, and recourse is had to others; 
meanwhile the heaths and forests are destroyed by fire, their 
ashes giving rise to a more luxuriant growth of ^rass. 

But it is when man becomes an agriculturist that his 
great influence upon nature comes into operation ; and, st^ 
^^ step, as agriculture, and, with it, intellectual developineitl 
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progresses, the effect becomes evident in many directions, 
althongb, indeed, not fdways so violently as at first, when, 
for instance, the forest is rooted out, without mercy, to form 
arable land. 

"We will glance over the most important changes which 
man ^educes in nature at that stage of his development. 
The soil, bearing for the most part perennial grasses and 
other perennial plants whose roots are interwoven in the 
ground and form a firm covering of turf, or filled with in- 
numerable stones, is cleared, and brought under the mastery 
of the plough and spade ; the soil is loosened, and so^n, in 
tracts of varying extent, with plants which are usually har- 
yested in the course of a hali^ or, at most, a whole year ; 
xnany weeds, especially annual plants, thus have an opportu- 
tdty of becoming diffused. But dry, unwooded regions often 
require no little labour to make them available ; it is, there- 
£>re, often found more convenient to bum off the heaths, to cut 
4pwn the forest, and to bum either it or the stumps of the 
frees which are left; which has, at the same time, the advantage 
tibat the ashes manure the earth, and increase the crops. 
piis is the " haidebrande" of Jutland, and the "braate- 
orand" of Norway, still occurring in those countries, though 
less extensively than in former times ;• it is applied, at the 
TO^sent day, and on a gigantic scale, in North America, 
Brazil, Java, and many other tropical countries where colo- 
nists have settled ; it was formerly carried on in the Antilles, 
Canaries, Madeira, and the Cape de Yerd Islands, where 
the forests were soon extirpated. The fires often spread ac- 
cidentally jEar wider than is intended. Subsequently, when 
the wooded land has been cleared by fire, and the treeless 
by the plough, that land is attacked which is naturally too 
wet for agriculture; the moor and marsh are now laid dry ; 
flie water is drained from damp meadows ; the beds of rivers 
or brooks are narrowed, or another direction is given to 
their course. Even the sea is not spared ; not only are the 

(* It 18 practised also in the Rhine prorinoes. On the Moselle, tracts of wood 
may commonlj he seen on fire, In antnnrn, on the hill-sides. The ground is 
cropped with com about once in fourteen years, and wood allowed to grow up 
in tM intenraL Portions of this are cut, and removed for use, but the greater 
part is hamt for the sake of the manure given by the ashes.— Ed.) 
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B protected b j dykes, but bays of yanoosv 
daoiBiea in, and the searbottom changed, fibosii iato paatymi^ 
and then into arable land* 

But it is not merely to a few of the plants helompmg ta 
the coimtry that man grants the pii?&ge <^ clothing, the 
earth and displacing the rest ; so far as the climate daes 
not oppose hindrance, he brings in vomiYforei^ plants £MBt 
near and distant regions. Our ccMrn-plaotsy for JTiAanee, \mm 
been brought to us from Asia, most of oiur fruit-treea \ 
kitchen yegetables also ; the potato and t(d>aoco from . ' 
rica ; cotton was conveyed from India to N^^h Araraiea anl 
Brazil ; oofiee from Abyssinia and Arabia to Java^ tibe Weii 
Indies, and Brazil ; we have obtained a great munbar Aimat 
ful and (HaiamentaJ. plants from Noztii America^ Asia^ and 
tiie south of Burope. There exist also Bomarkable f 
of the plants inteoduoed by man becoming greatly i 
independently of his agency, so mu^h so as in certaia oaseftHi 
diapkce the original plants; the artbohoke and the peaab 
tree a&rd examples of this in the pampas of S<»2th Aaaoriaa^ 
paralleled there in the animal kingdom by the wild hoBMS 
and oxen, which hare in like maanep become yaiy widd|r 
d^Eosed oyer those plains. In St. Helena, the origpuiaLiflM 
has been, almost dnyen out l^ the foseign plants whiA have 
made their way to the island. 

That, which is true of plants holds also of aniraalft. Onr 
oommon domestic animals have been conyeyed to aU pasbb^ 
America,, which was totally deyoid of domemc aaimala befiut 
idle adyent of the Europeans* — to South Africa, Auatndia^ 
Yan Diemen's Land, New Zealand, the South Sea Tnilaiwh^ 
&e. — and geeat reyolution both in nature' aagyd in hujnan lab 
haye resulted from it. On the other hand,, dyilisatiQei hai 
caused the extirpation or expulsion of many kinda of unimafc 
as tiie elk, the aurochs, and tilio beayeir in N<N#LenL Sbbqiwi} 
the &cred animals in North America^ the hippopotamua-ud 
docodile in Egypt ; these and the rhinooMoa and. the giisSi 
at the Cape, the lion in G-reece, the wolf and wild boar in 
DifiDiBaik. and B ^jj^a jn y 

C* The llama ia said to hare been dmnestiftated at thai time by the 
Ed.) 
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B«t not only has maa brought aboat great changes by 
tnaurporting pAants and animals from one conntrj or from 
one part of the globe to another, man has also produced, or, 
to qpeak more strictly, coanpelled nature to bring forth a con* 
Bidmble quantiiy of new creatures, which did not preyiouslj 
emst, and are now daily increased in number. I here, of 
eourse, allude to the origin of modified forms (varieiiM and 
r m eet) . The infinite number of races of dogs, firom the large 
Twastiffto the litde spaniel, from the light, long-leeged greyw 
brand to the e^ort-leg^ed, thick-set terrier, would not hate 
flooBted if man had not mfluenced the wolf and jaekal ; and as 
hMe the many races of horses, from the li^t, delicafcely- 
inmoed and swift-footed Arabian to the clumsy, elephaiik- 
footed NOTman horse, unless man had obtained influence 
«pw iske wild horse. If nature had been left to herself, we 
sbffiild not hare Imown the many kinds of apple (1400-1500), 
but only the wild crab, from which they have all been da* 
isved ; nor the numerous kinds of coleworts, the thousand 
wieties of roses ; and without the most recent cultiyatioD, 
we i^ould now hiMre only, as we had fifty years ago, the 
simple dahlia, instead of 1500 double Tarieties. 

HSbai effects changes on the soil as- wdl as in the plants 
and animals of a country. Working the land, clearing ifc 
frooa stones, burning off heath and wood, manures, draining 
swBj water or restricting it in proper channels, altemation ci 
eiops and pastoring, aU this must essentially change the clau 
xaeter of the aofi. 

Yet the effect is not confined to this ; man ezerts influenoe 
even oyer the climate, eyen though, as I belieye, not so much 
fls is usually supposed. The remoYsl of fizrerts influences 
Ae condition of humidity, at all events in the wanner counr 
^ses, and particularly in mountainous regions ; the earth and 
mr beneath trees become cooled, and this cooling causes the 
osBdensadon of the yapours in the atmosphere, which fall as 
dtfw or rain, and so sj^rmgs are more readily produced. The 
felling of the forest giyes the winds free play ; the drainage 
oi^ marshes and lakes, as also the deepening of streams, £p 
mixnsh evi^ration, and thereby again somewhat lessen the 
moisture of the atmosphere. The temperature and the winds 
are modified together with the conditions of humidity.. 
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The enumeration I have here given, consifits of well-known 
facts, and it was not my intention to treat that rich theme 
va greater detail. My purpose was simply to furnish a concise 
and striking representation of the effect of man upon nature, 
in order, in the next place, to examine two questions which 
arise from the consideration of the foregoing, and will not 
perhaps prove destitute of interest. 

It IS an ofben-expressed assertion, that culture, or clTili- 
sation, destroys the origioal beauty of nature ; that, regard- 
ing only material advantages, it robs us of the enjoyment of 
firee inartificial nature. Such statements come especially 
from the more aesthetic portion of the people ; poei», land- 
scape-painters, and the fair sex, are particularly inclined 
to make these complaints. The uniform corn or potato Mdfl 
meet us tiresomely everywhere, instead of picturesque places, 
adorned with the most varied herbs and flowers, and with 
alternations of forest and thicket ; the natural flowery mea- 
dows give place to clover-fields or other artificial, unifarm.. 
meadows; cattle may no longer wander about unobstruet- 
edly in the open country, they are kept in stalls, even m 
summer, or they are fastened up in pens in the fields, The 
roads must no longer curve and wind, and thus bring variety 
into the landscape ; we are carried forwards on mile-long 
lines, straight as a stretched cord, slowly on the high-roads, 
rapidly on the railways, where the landscape vanishes before 
the eye can seize it ; straight hedges, in the south high walls, 
divide the land into quadrangular sections, and limit the pros- 
pect ; the trees are not allowed to retain their picturesque 
disorder, they are planted or sown at fixed distances apart, 
and still less are they allowed to attain their natural age, 
their natural size or beauty. The stag and roe are either 
wholly expelled or confined in zoological gardens ; the song 
of birds is silenced ; the solitary trees in fields are cut down, 
because they stand in the farmer's way ; the moors disap- 

ear; fixed boundaries and courses are prescribed to the 
Doks and running streams, so that they may not injure the 
fields, or to make them drive mills and manufiGu^ories. The 
fruit-trees are cut, nailed and trained upon walls, loaxng 
their natural beauty. Sec., &c. A number of aT^imAla are 
converted into monstrosities, to increase the amount of flesh 
or fat. 
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All tliisy and much more, I admit. But the matter muat 
be examined on the other side also. 

I will not make any remarks concerning the many ways in 
which <nyilisation increases the pleasures of human life, espe-* 
ciaUy the intellectual pleasures, and thus richlj repays the 
9ftppo9ed loss in the beauties of nature ; for all must agree 
wiin this. There can scarcely be any one in these days who 
would exchange the advantages of civilisation for the enjoy- 
ment of the beauties of nature ; that period of sentimen- 
talism when men were of opinion, or at least represented 
themselves as of opinion, that the happiest life is led in 
savage nature, has already passed away. The painter also 
knows well that he is a son of civilisation, for savage nations 
have no painters. 

On the contrary, paradoxical as it may perhaps appear at 
first sight to many, I will venture to assert that civilisation, 
while it limits the enjoyment of the beauties of nature in 
8<»iie cases, does really on the whole increase these enjoyments 
in a far higher degree, nay, I may say, also in the most 
Ffiried manner. In the first place it must be remarked here, 
that important as the influence of man upon nature is, it 
is ^t nearly so great as is often thought by those who do 
not look closely into things. Great as the transformation of 
the soil, and the plants and animals covering it, is, the atmo- 
sphere, the clouds, the sun, the moon, and stars remain to us 
unchanged ; for even when a large city or a manufactory rob 
us of these beauties of nature in their immediate vicinity, 
through coal-smoke, this extends over such a little space 
that we can soon get out of it, especially since coal itself 
assists us, and will rapidly remove us from the smoky cities. 
We have the sea too, for the largest of the dyked-in tracts of 
it are but very minute portions of the vast ocean. In like 
manner we retain the chains of mountains and hills, with all 
the variety which their lines afford under the play of sun- 
light. The great lakes and rivers also remain to us. While 
the sea, the atmosphere, and the contours of the earth's sur- 
face remain to us, we have aH the prominent features of the 
landscape, which cannot be essentially injured by changes in 
detail. 

We must not forget, moreover, that the natural objects 



flnPflftMl bj man also poflBeaa their peautiar baaiiirjr, aaiwe 
diould be altogether ignovant of theae wi^out civitiariwBL 
3%a waivmg oom-field has its beairt^;, and so hanre tibe ling 
A^ of Lombard^, mth their vmes twining* fiom- trael* 
tnie ; the orchaurd, when in ^ill blossom in s^pring, or loadod 
with frcdt in aatamn, is beantiM; an aiwnue of limeci^ an 
aioade of growing trees, a wall ooyered with blooming rosB^ 
a w«UrplAnted flower-bed, everj one of these is beantmiL 

Besides, civiHsation procures ns the'sight of an incaradftfo 
nnnber of plants which we should never otherwise' see jaMnnr 
houses. W ithont ciTiIisatLon we might oertaiidy see biwalmB 
mt oa]a, poiiaps finer than at present, bat we snonld noi^ ave 
Hke fir, toe pine, the hurch, the aoaday and the plane; wt 
should indeed have the hawthorn and hazel bushes^ but not 
tke flowering shmbs and bushes whidi now adorn our plear 
sne^-gardens. We should not see the bloasoming -peackm 
anrioot trees, nor their fruit ; we should be destitBte a£ Urn 
wttoieof i^e large foreign flora, whidi enlivenB us and prod 
89 many ^ojments, so much variety, in our garcteEia 
reoms^ not to mention oiu: conservatorJes, which gii^ at 
an imperfibct idea of tropical vegetation. 

Again, the inflnite variety whidi arises in races aad ir 
ties, would not exist without cultivation. We conlA 
Ibast our eyes on the endless series of roaca ; we should 
to be oraztent with the riraple wild rose; ihe. sto^, the " 
tike aster, and the auricula^ with their countless 
w«uld be wiknown to U9. And no one wiU deny the bcfloijr 
cf these objects, or assert that they are not beairiaev ot 
mttwre. Here I shall, at all events, have the fliywer^paister aid 
the ladies on my ricte. Witibout cultivation we should oat 
have ^e flne varieties of fruits, as of the apjple, fov tho 
vriM mb of the woods would be our only mdt of this j 
Hhe same holds good of animals ; a handsome Arabian ~ 
pgpetty races of pigeoni^, are certaanly beauties of natiira. 

And how many ways and means to the ei^^ment of As 
beamties of naiture civilisation itsdf a^Garda u»--beautie»<wiMik 
we should know nothing of wit&out it ! With v^ixt fiicffiig^ 
we mnF reach 1^ Alps and Italy ! Do not moro tfaB» s 
hundred times as many persons now go to those plaeaaiao 
didhidf a century ago^ to enjeybeantieB which tiirirayaB lad 
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dn iMfrer beheld? or, to confine onrflekos to a 
9fkeBBy.haw many people, eren of the poorer claaSy ase aUa 
BOW, compared with former times, especially bj the aid of 
■Bl»qr8,.toirisit the nearest mountains, the nearest seft-eoast, 
Ab.1 Bo we not find here an infinite increase of natuial 
pieasoRB, which are solely owing to civiliaation ? If we da 
ai tbe same time suffer some little detriment in our i«ni«ie#. 
alendgfaboarhood, it is richly repaid by fiueign beautiae of 
BalQie being brought nearer to na. And beyond this, the 
fldaiiged cirde affibrds us a much greater variety. Bi i» net 
aav^aa-eaay as]^ was to find nature in her original conditiaB^ 
bnt,. on the other hand, we hare the greatest fiicilitiea now far 
terdHing to where ahe still pendsts in tib^t condition. 

Bat tibere is another important cQBsideratiaa. Witheat 
^nttntion Aere exists no taste for the beautieB of nalniR^ 
araiiBost a revy rude one. We scarcely find aaytiiinig^ of 
Tiiaaoag' savage races ; it is weak among the common pecq[de 
aanof Idle civiliaed nations ; in Norway, we may now and thitt 
hear such expeessions as ^ the odious elifis ;*' and to many a 
Wss peasant, whose lands afford the prospeet ot«* a heai»» 
iSUb cosfcrict, the pecuniary gain conneotea with it ia eee^ 
jaU^ ike only thing which he Talues. The more crrilisatHm 
Wreases and becomes diffused, the more does the taate of 
ttrbeanti^ in nature become deyeloped, and enjoyment of 
tts kizd become increased. The beauties of nature, in &et» 
M^ become vaiuable to man when he acquires the taeta Ssat 



Bide€tiBg[^ tiien, that dvilisation creates nafnix&l beamtieB 
^Uch had no eristence prerioudy, timt it leads us to beanidea 
^Ueh were fimrmerly unknown to us, and infinitely fieualitataa 
car visiting- foreign, fisr distant regions,, so that we enjoy 
Ad8b beauties from "v^ch we should otherwise be shut out,. — 
finally, that it increases the number of those who are oapabib 
ef eDJo^Fing nature, — and thait civilisation does all this on. an 
ioaaeaawably large scale, — ^we shall certacoly be com&sted 
firiiiat kaa of bara^nr winch it undoubtedly inrokes, whseiii'> 
liomaer, doesr not affect natural conditiona on a large scale; 
<aniisBiaxBL itself makes good that loss in the most mami^ 
Mfefldbiian, and-step by step will even lessen it. When^ the 
ttttei fixr natusal olQects becomes reidly actKre, it: will^ lor 
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instance, prevent the remoyal of the venerable old oak from 
the oom-neld or the plantation, even though it may not 
pay, &e. 

Civilisation, however, is not only blamed for diminishing 
the beauty and the poetry of nature ; a far harder accusation 
is heard, if not so generally and distinctly, yet here and 
there, even in the present day. It is asserted that civilisation 
exhausts the earth, consumes its strength^ and gradually con- 
verts it into a desert ; according to this view, not only do the 
races of mankind grow old ana die out, but counmes are 
subject to the same fate, and the lot of transitoriness spreads 
from east to west, even as civilisation takes this direction. 
The examples especially cited to prove this assertion are 
the countries which were the seat of ancient civilisation — 
Northern India, Persia, Assyria, Babylonia, and Mesopo- 
tamia, which are all said to have been formerly fertile and 
thickly populated, sown with large and splendid cities, while 
they are now converted, for the most part, into sterile 
deserts ; Syria, Cyrenaica, and other parts of Northern Africa, 
are also mentioned ; and even Greece and Sicily, which have 
lost considerably in fertility, and have acquired a different, 
drier climate, and which therefore, like the older countries, 
are in the passage to decay. Hence, it is said, it is a vain 
hope to expect the regeneration of Greece; for not only 
does the life of the nation approach its term, even the land 
itself is in the same condition, and it would be impossible to 
save it without infusing foreign elements into the people. 
Thus speaks Eraas, who has t&en especial pains to allege 
a number of presumptive proofs, how the moisture, and 
with it the vegetation and animal life in Greece — ^where 
he resided for a number of years, and investigated the na- 
tural conditions — have diminished, and continually go on 
decreasing. 

It is not to be questioned that a portion of those countries 
of antiquity in which civilisation and a dense population 
formerly existed, are now desert, but at the same time it 
must not be forgotten that those countries lie in the regions 
which have received the name of the rainless zone, or at least 
lie near to this zone : North Africa between 16® — 30° (Sahara, 
Nubia, and Upper Egypt), also Arabia, the lower portion of 
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the eonntries of the Euphiates and Tigris, Southern and nar^ 
ticoLirljEasteni Persia and North- Western Lidia. All these 
coTmtiies want rain, or it is so rare and accidental that no 
agrieoltDTe can be based upon it ; this can only be carried 
on either where a large river, like the Nile, oyerflows the 
land at a certain period, or where the smaller streams are 
deyerlj distributea through canals, or their water is pumped 
out so as to moisten the soil. But when, under such condi- 
tioDB, the population becomes diminished and sinks to a lower 
standipg, through war^ migrations, and retro^ssion in an 
inteOectoal point of view, these and other institutions, which 
are absolutdy necessary conditions of agriculture in these 
countries, and are the offspring of cirilisation itself, are thus 
neglected. That the cause of the fiill of these countries is 
to be sought in this, and not in dimatal changes, is shown 
at once by the fact that the total want of rain in those 
eoimtries depends on general natural conditions which are 
imalterable. The absence of rain is caused by the ascending 
CQirent of hot air within the tropics causing an influx from 
the nearest lying regions outside the tropics, therefore in our 
hemisphere northerly winds, which, since they come from 
colder regions and nrom the vast dry plateaux of Asia, can 
only bring dry air. But historical testimony also exists* 
Herodotus says expressly that no rain flows mto the Nile, 
and explains thereby the strange circumstance that water 
of the riyer stands so low in winter, at the time when 
aU the other riyers of the Mediterranean are fullest ; he 
also states that it was regarded as a miracle that it once 
rained in Upper Egypt. The conditions are the same at the 
present day, for rain falls but sparingly in Lower E^ypt, 
while in Upper Egypt and Nubia it may almost be said that 
it neyer rams. Some assert that the rain has somewhat 
increased in Lower E^^t in recent times. Strabo places 
the northern limit of the tropical rain at 16° N. L. ; at pre- 
sent, different authors giye it at 15** — 17°. Many ]^sages in 
the ancients may be quoted to proye that Persia, Babylonia, 
Assyria, and S^rria, were also dry countries of old, requiring 
artificial irrigation for the cultiyation of their fields and gar- 
dens ; or at least so circumstanced that the dews must recom- 
pense the absence of rain. In reference to Ghreece also, 
mention is made of the preyailing north and north-east 
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wwdf , wldA oertsaDAj were nst drier tfaem. .tban smt. I 
kii^ in « fonaer eiMray e&deayoured to siunr tbait tiie v^egeli- 
tbn «f Egypt, Syna, Palefltme, a&d the ocamtrios of tin 
MedfteiraneaiL, was esBentiall j the same in aniaquitj jmi ;^ is 
at pvesent. eW tboogli it mufit be admitted tibat tl» de- 
flfceudtiosi of the fairestB has exercised an injmioas wBumm 
«PBr iiie conditions of hioniidity, &till thas inflnance is on- 
ibniitedlj orerDated. The eraparatian from the ^^coan, mtii 
tbe south and soath-west winds (the retmm trade-^muifl), 
&rnish the great mass of the clouds and rains of Eb»q^. 
I fas^e already called attentian to the fact that ^teeb ste 
JUzricts in the south of France where, According to obaor- 
tstions, iiie amount of rain is on the inecease, whOe iftie 
fiirests hare been considerably diiminished, and Lombficf^ 
darolays similar conditions. 

We have a proof in China that a country may still be fer- 
tile after civilisation has possessed ii home in it K>r thoufiands 
cf yasTB. In Tuscany, Lueoa, and Lombardy, also, civiliaft- 
tran is very ancient, and these are among the most ioKtile 
O0Qixfcries known; during the middle ages the civilisation of 
these countries was greatly borne back by the immigratian 
fif nude nations ; it has subsequently risen to the high stoge 
at which it at present stands. Sicily, formerly the ^g^ranary of 
Italy, oertaixily produces much less com now ; many tncts 
of land lie des^, but this is to be ascribed to ^aie defi- 
OiBiieies of social circumstances, not to the climate ; many 
districts, for insl^mce, that at the foot of Etna, are among 
t^e most fertile and populous in the world. If the sociaL 
oonditioiis of Algeria could be reduced to order, the is^ 
tihty there would certainly not be inferior to what it was in 



[oreover, it is Teadilyseen how civilisation directilj in- 
oseases the productian of countries in many respectSy and 
how the more profound knowled£;e of natural forces ^ves 
a^xmntemoise to wha^ver hurtful effects civiluaation br^ga 
witili it. in tropical and sob-tropical countries, the xemovai 
of forests and drainage of marshes and swamps drives out the 
imwholesome air, and the diseases arising &Qm it. If water 
is lost, an one hand, through civilisation, this gives the know* 
ledge how to procure it better, and make use of it to greater 
efieot The forests injured by former reddessness are restoied 



by new plantations, and by better care of what has been pie- 
serred. If the earth loses nutritive substances, man learns 
to replace them by the addition c£ new» and by more skilful 
alternations in agriculture, &c. 

And therefore I believe the fear that t^ountries advance 
gEMinafty through civilisation to meet their destmotion^ is 
gipmBHaiesB, and that civilisation in this, as in all othariie- 
spects, acts to ennoble ; that in eveiy case it riol^y 
I ifae eafaunities tinat ibUow &om it. 
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CHAPTEE XXX. 

KATUBB AND KATIONS. 

Man is a link in nature, but his intellectual &cultkB 
enable him to rise above her, to battle with and acquire in* 
fluence over her. 

But that nature affects mankind as a part of herself in 
manifold ways in material respects, rests on experience so 
abundant and clear, and opinions so unanimous, whether we 
refer to single men or to entire races, that we need only give 
a brief indication of it. 

The varied character of nature in the different regions of 
the earth in a s;reat measure determine the food, the dressy 
the dwellings, the means of intercourse, and the diseases of 
races. 

In the warm climates nature displays her gifts in ruik 
superfluity ; sparingly does she present them in the colder, 
and stints them in the furthest-mhabited Polar regions. In 
the latter, where the temperature is so low that it will not 
call forth any nutrient vegetable substance, or but in Ite 
scantiest quantity, animal food exclusively, and on the coasts 
almost solely fish, is assigned to man. In the cold dimates 
the body requires more or less covering, and fiiel is necessary 
in the dwellings; while in hot countries, the climate dis- 
penses with the necessity of clothes, and artificial heat is only 
used for the preparation of food. A very damp climate is in- 
jurious to health, and causes many troubles ; an excessively 
dry one brings similar effects. 

Between islands and coasts intercourse is easy ; rivers and 
extensive plains also assist it ; while mountain-chains form 
obstructions, and separate nations from each other. The 
presence or absence of wood in a country has an essential 
influence on man and his mode of life; in like manner 
different results occur through the soil affording pasturage 
or consisting of salt-steppes. The animals also furnished by 
the land or water for the use of man, have their influence 
upon him. 

Yet, while man is thus dependent materially in manifold 
ways upon surrounding nature, he is capable, and no one 
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doubts fchisy of freeing himself to a great decree from this 
dependence through civilisation. By artificial heat, man 
procures for himself and his domestic animals, and for some 
of bis cultivated plants, a totally different climate from that 
the country in which he dwells has ; he introduces from other 
eonntries and quarters of the globe, plants and animals which 
were not there before ; and he brings in by commerce the 
products of the most distant regions, whenever they will not 
thrive in his own country. He converts prairies, heaths, 
and woods into fields and gardens ; lays diy marshes, changes 
the course of rivers, extirpates noxious animals ; removes by 
artifidal roads the obstructions which mountains place in the 
way of communication, and increases its rapidity oy the force 
of steam. But can that dependence which is true of man in 
'Mterial respects, be assumed in inteUectual also ? and in 
particular, can it be stated that the different characters of 
nations are determined by, or at least essentially depend 
upon, the nature which surrounds them ? This is the question 
m which I wished to frimish evidence. Such a dependence 
ii^ pretty generally assumed by historians, philosophers, 
^^i^^rahsts, and poets ; but, nevertheless, I dare assert that 
^ opinion represents a great error, which has only become 
•o general because conclusions have been dravm upon the 
^nibject with a superficiality which would not be endured in 
sny other science, — because the comparative method, which 
hw given such rich results in other branches of science, has 
not been applied here. 

At the same time, it is not my intention to deny all in- 
fluence upon national character to the climate, soil, and other 
natural conditions ; iu particular, I am willing to admit it 
wljere the natural forms greatly overrule human force, so 
tbat this is compelled to give up the contest, as in the ex- 
^me Polar lan(h and in the African deserts ; but I hope to 
W able to prove that the influence in general is very slight 

ti proving my assertion, I will not have recourse to ana- 
«)gieB which may be drawn from individual men, and refer, 
fcr instance, to cases where of two men brought up in the 
same house, on the same food, and dressed alike, one may 
prove a genius, the other an idiot; one a great poet, the 
<>tW a distinguished painter ; the one passionate, the other 
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phlegmatic, &o. I will hold to facts foniishecL by natioiia 
themselyeB. 

If Bature had a considerable influence upon national cha- 
racter, in the first plaeej two nations placed in the same 
natiural conditions ought to have the same character, or great 
afl^ties oi]^^t to show themselTCs. But it will soon be 
discoyered that such is by no means the case. 

The atmosphere is not less foggy or less stormy on the 
south than on the north side of the Channel ; the same tem- 
perature, the same low chalk-hills, and the same Tc^etation, 
are met with on both sides ; and yet the two nations, be- 
tween which the Channel forms a natural boundary, are ex- 
tremely different; and the Englishman who lives on tiie 
Channel, is no less an Englishman than the one who lives 
far inland ; the Frenchman of the Channel coast is no less 
Erench than his fellow-countrymen. The Erench and Ger- 
man characters likewise form a strong contrast, although 
the east and west boundaries are essentially similar in thor 
natural conditions : in the north, both hare plains ; in the 
south, mountains of moderate height, with futile fields and 
yine-hiUs. Switzerland exhibits three distinctly-separated 
races on her mountains and in heryalleys ; the watershed, in- 
deed, yery often forms the boundary-bne of the races, with- 
out standing in any connexion with the natural characters 
of the mountains or yalleys ; sometimes, as for instance in 
the Yalais, two races are found in the same yalley. Hun- 
gary is inhabited by three races of totally different descent, 
and different character; in some parts they are yery much 
intermingled, and consequently are placed in the same na- 
tural conditions. The same occurs in Turkey, where Turks, 
Greeks, and Slayonic races, are, in like manner, intermingled ; 
and yet each of these nations has preserved its charactensfcic 
features, and still retains them, in n>ite of the common 
climate and soil. On the north coast of Afirica, the Berbers, 
the immigrant Arabs, and the still later visitors, the Turks, 
live among one another without the communily of natural 
circumstances causing any approximation of character. The 
Europeans are now entermg among them as a fourth nation. 
The same holds good of the Copts, Arabs, Turks, and 
Negroes, in Egypt ; of the OaflSres, Hottentots, and Negroes, 
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with the subaeqnently inyading Dutch and English, in South 
A&ica ; in Lapland, Lapps and Scandinavians live beneath 
the same natural conditions ; in Sleswick, Germans, Frisians, 
and Danes. 

In the second place, if nakiral conditions had considerable 
inftnence, the same people could not liye under different 
dimatal conditions without a difference of character becoming 
prominentlj evident. The Italian who lives in the elevated 
Alpine valley, under a cold climate, and without agriculture, 
is still an Italian. It is the same with those who inhabit the 
middle heights of the Alps and Apennines, which resemble 
Northern Europe in their natural conditions. The Tjrolese 
on the High Alps is no less German than the marsh-peasant, 
whose land lies below the level of the sea ; and it can by no 
means be demonstrated that the provincial differences which 
are actuallj met with depend upon climate ; at all events, the 
German l^rolese is infinitely nearer to the peasant of the 
marshes than to the Italian Tyrolese, who lives dose beside 
him. The French also live under very different natural con- 
ditions ; compare Dauphiny or the Pyrenees with Bretagne, 
or with the heaths of ^Bordeaux, or with the vine-hills on the 
Bhine and MoseUe ! 

This becomes still clearer when we examine colonizing 
or emigrant nations. The Englishman remains English in 
the hot plains of the Ghmges and in the Alpine valleys of the 
Himalayas, although he lives in both cases under natural 
conditions differing in the highest degree from those of 
England. In Australia the Englishman is surrounded by a 
nature which forms, as it were, a new world, especially in 
respect to the animals and plants. The Dutch, who have 
exchanged the low, flat marsh-land, and damp, foggy atmo- 
sphere of Holland, for the dry sand-stone plains and arid 
plateaux of the Cape, where clear air and rainless weather 
prevail, have not become either Hottentots or Caffres, but 
remain Dutchmen. The Spaniard retains his character 
not only on the high plateaux of Mexico, which, although 
they bear some resemblance to those of Castile, have a 
warmer climate, and differ in other respects, but he remains 
Spanish in the highlands of Peru, in the imhealthy rainy 
regions around Panama, and in the insular climates of the 
PUlippines and of Cuba. The Chinese is Chinese through- 

b2 
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out the many varied regions of Asia in which he has settled, 
and is everywhere reacUly distinguishable from the rest of the 
population. The Negro persists as Negro in every part of 
North and South America, and acquires no resemblance to 
the aboriginal races. And the Jews, who have immigrated 
into all parts the west side of the Old World, preserve their 
intellectual peculiarities, as well as their distinctive bodily 
marks, wherever they may have penetrated. "Wherever they 
have changed, and become blended with nations among 
whom they have settled, it is evidently the social conditions, 
and not the climate, which have produced the alteration. 

The if A«><? consideration, which leads necessarily to the same 
result, is, that in comparing the inhabitants of one and the 
same country at different periods, we sometimes find a con- 
siderable change of character, while it is highly probable that 
the climate has remained unchanged. We may take as exam- 
ples the modem compared with the ancient Greeks, the Italians 
with the ancient Bomans. If we trace such changes closely, 
we find their causes in political and historical circumstances. 
They have become intermixed with foreign immigrant races, 
as civilisation has advanced or retrograded. The idea which 
is perhaps entertained by some, that the races which mi- 
grated in the middle ages from the north to the south of 
Europe have become altered by the effects of climate, and 
have assumed the South European character, ignores the fact 
that in these migrations, as indeed in most, the number of 
invaders was small compared with that of the previous 
inhabitants, and that therefore, in the mixture, the character 
of the latter must preponderate, while, on the other hand, 
the influence of the intermixture can be demonstrated even 
after many centuries, as in Normanihr the mixture of Nor- 
mans and Gauls, in South Spain of Moors and Spaniards, &c. 

The slight influence of natural conditions upon national 
character, is also made evident by investigating a few examples 
of the causes which are generally assumed to operate in this 
direction. 

Nothing is commoner than to hear persons talk of the 
warm blood of the South Europeans, which is supposed to 
depend upon the warm climate, and there must produce vio- 
lent outbursts of passions. This is used to explain the bloody 
revenge of the Corsicans. But the Hindoo, who lives iu a 
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far warmer cliinate than the Italian, is brought forward as 
an instance of patience and resignation ; while the Turk, 
who has come to Europe from warmer regions, is noted for 
his phlegmatic temperament. Is the Dutchman more pas- 
sionate than the Norwegian or Scotchman ? and whence came 
the sanguinary yindictiveness of olden times to Scandinavia, 
nay even in the cold Iceland P 

It is imagined that mountaineers possess more strength, or 
more energetic character, and a more warlike spirit than the 
inhabitants of plains ; the character of the latter is supposed 
to be softer. Thus it is thought the Norwegian and Swede 
are more energetic than the Dane. Mountainous countries, 
perhaps, afford more numerous examples of obstinate defences 
behind the cliffs of narrow vallejs ; but a man is not to be 
called more courageous because he has a good shield. The 
soil of Denmark, however, has not sunk since that time when 
it sent out those combatants who kept the populations of the 
Atlantic and the Mediterranean coasts in terror ; whence did 
thej acquire their spirit, and has it now reallj vanished ? 
They were inhabitants of the plain of Northern Germany 
who rose against Napoleon's despotism ; the July revolution 
took place in the nlams, and in the plains did the Poles, alas 
in vain ! fight probably the last battle for their liberty. 

It is believed that the great pre-eminence of the Europeans 
above the inhabitants of the rest of the world is caused by 
Europe being so intersected by the sea, and so free from 
elevated plains, so that communication between the nations 
is much facilitated. But in the great Indian Archipelago, or 
in the Archipelago of the West Indies, communion is stiU 
easier. The cause of the earlier civilisation in India and 
Egypt is sought in the great rivers Indus, Ganges, and 
Nile, which so greatly facilitate intercourse ; but civiHsa- 
tion did not exist on the largest rivers of the world, the 
South American Amazon and Plata, until the Europeans 
brought it. 

The beech-wood is regarded as the symbol of the Danish 
character. But I have rambled through beautiful beech- 
woods in Calabria, and on the higher plams of the Apennines, 
and the rest of the plants and the fresh air reminded me of 
home ; the leaf of the beech also unfolded itself at the same 
time as in Denmark. Yet in the people I found not the 
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slightest thing that could be called Danish ; they were com- 

gtely Italian. In one district, howeyer, they were not 
lian — but Albanian. A colony of Albanian herdsmen had 
settled there sereral centuries before, and had preserred their 
language, dress, customs, and character. 

finally, it must not be overlooked, that eyen. as the in- 
fluence of nature upon the food and habits of nations de- 
clines with increasing civilisation, since nations thereby, and 
through intercourse, become masters of foreign natural con- 
ditions, so not only does the same hold of the slight influoice 
which we must ascribe to nature in the character of nations, 
but the national characters are caused even to vary among 
themselves by the direct action of civilisation. I am w^ 
aware that it is a frequent remark, that civilisation effaces 
national peculiarities and causes them to diappear, but I will 
ask whether there are not many more differences now between 
the three great nations of the highest civilisation, the En- 
glish, !French, and Germans, than was the case formerly ; and 
much greater distinctions than between any uncultivated 
nations ? People allow themselves to be deceived so easily 
by external, inessential similarities of food, dress,, and out- 
ward customs. Inward intellectual phenomena, on the con- 
trary, are constantly being newly developed by civilisatian, 
and hence new, differences. It is as in individuals ; there is a 
greater distinction between educated men than between the 
common people. That a strong national feelins is at present 
awakened in many parts of Europe where it formerly slum- 
bered, is therefore an inspiriting and not a boding sign. 

Consequently, the character of nations is not a product of 
nature, nor is it essentially determined by her ; and fiom 
the influence which she exercises, mostly, however, in a lower 
sphere, nations emancipate themselves by civilisation. The 
victory of nations over external nature, is the victory qfAe 
mind over matter. Popular character has its soil, its intd- 
lectual soil in History, out of which it springs, — ^it has its 
intellectual climate in Langtuige, in which it lives and moves. | 

riNis. 
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PREFACE. 



An active endeavour lias everjrwhere shown itself, in recent 
times, to open the sciences, and above all, the natural histoiy 
sciences, to the general public, to interest the uninitiated in 
them through simple and clear explanations, and hj an indi- 
cation of the fruits which their well-cultivated garden fur- 
nishes for the common benefit, to obtain a worthy recognition 
of these studies from those who were formerly accustomed 
to speak of them only as a dull and pedantic pursuit. Thus 
have arisen societies for simple lectures on these sciences, 
and the publication of popular treatises, which have gradually 
gained increased diffusion and participation, especially among 
the female sex. 

The present sketches are intended as a contribution to the 
same end. 

The essays on the precious stones and metals were de- 
livered as lectures in the Museum of Munich, and were sub- 
sequently published in the " Deutsche Vierteljahrschrift." 
The favourable reception they obtained from the public - 
determined me to draw up similar accounts of the ordinary 
stones and ores, and thus to give a review of the entire 
subject. 

Many observations have been added to the natural history 
text, principally in reference to technical application, but 
partly of a character adapted to indicate by a few touches 
the past and present condition of the science. 

E. TON KOBELI.. 
Munich, Dec. 1849. 
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THE PBXCIOUS STOITBS. 

HvicAN activity is not entirely absorbed in care for the 
absolute necessities of life, it extends to the decoration of 
life in the most varied aspects, in works of art and poetry, 
in changes of "fashion," in the great and important posses- 
sions which become stamped with a permanent value, as ac- 
quisitions of the cultivated intelligence, as well as in the 
thousand trifles which, like the unassuming flowers of a mea- 
dow, are sought after for the pleasure they afford. The de- 
sire to decorate and embellish the objects around us, from 
the superfluous to the most indispensible, is an universal 
phenomenon, met with in all nations and in all a^es ; it is 
leamt, as it were, from Nature, who decks herself with many- 
coloured flowers, who has imprinted upon the wings of but- 
^^crflies, the feathers of birds, the scales of flshes, on count- 
less things living and lifeless, the marvels of the sun's light, 
shiuing in that rich fulness which we all so gladly behold, so 
joyfully appreciate and extol. 

Mankind have sought, according to their capacity, power, 
and skill, to share among them that inexhaustible treasury 
of nature, to earn and enjoy adornment ; their intelligence 
^ by art fixed, or by imitation striven to fix, those transi- 
tery things which hurry away fi^m them in nature, like the 
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flowers of spring, the grace of youth ; they have reviewed 
and selected throughout all creation, and the great mother 
has lovingly yielded to her children the glories which heaven 
has given to her, with which the Lord of all has endowed 
her. 

On inquiry, we find that the external character and rarity 
of occurrence are the principal qualities concerned in giving 
natural products a value for ornamental purposes. Thus 
form, colour, and brilliancy, are especially regarded. The 
sense pleased by decoration is the sight ; the eye rests with 
pleasure on the tender glow of the rose-blossom, on the light 
and elegant form of a marabout feather, on the sparkle of the 
diamond, and on the sunny lustre of gold, without caring 
much about the internal qualities of these things and 
whether they are valuable or not in other respects ; whether, 
like iridescent soap-bubbles, they are empty and vacant, or 
the beautiful shell encloses a worthy kernel. For in such a 
contemplation of an object the imagination is active, while 
the reason mostly plays but a subordinate part. And really 
it would be very disagreeable if this inexorable grand in- 
quisitor were always keeping guard over the eye with his 
analysis; were such the case, many a highlynprized orna- 
mental substance would come badly off, and!^ wants and 
weaknesses would be revealed, of which we are willingly 
ignorant ; lovely soft pearls, the fanciful images of sad tears, 
and the fresh red coral to which we compare the lips of fiur 
maidens, would actually be decomposed into the lime of 
bricklayer's mortar and the carbonic add which bubbles from 
beer and wine in the fermenting tubs ; the blue turquoise, 
the forget-me-not stone, in great part into iron-stained bones 
and teeth of animals long dead ; the marabout and ostrich 
feathers, waving so proudly among perfumed locks and 
shining silken stu^, into the elements of bristles and daws. 
It is true the eye of reason will not overlook the wonderful 
ways in which the invisible material has been fashioned ; it 
will inquire how the atoms are placed and maintain them* 
selves, to construct the form presented. It surveys all this 
much in the same way as many master-masons look at a 
miracle of Gothic architecture, busied above all wii& 
considering how the stones are arranged, how they are 
joined and built up; this is the utmost, and it sees no 
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more. But Imagmation has a loyely playfelloif — Poetay — 
and these dear friends always see laungs of which the 
learned Professor BeasonneTer thinks. The rose does please 
BO nracfa, merely becanae it is a delicate led flower, tiie 
imagination connects with the sight of it l^e image of bloom- 
ing youth, and a thousand other imaees float around this ; 
we conmare, often unconsciously, and thus embellish the 
giYen oD|ect; in Gbthic ornament we see not artistically 
entwined curves and flowing lines, but the brandling of 
ancient oaks, the ramifications of graceful foliage ; and in 
the brilliant emerald, not the regular, transparent structure 
of silicate of alumina and glucina, but the glittering green 
of young leayes — we think of the beauty of young blades of 
grass, and the like, and are readily induced to prolong this 
play of thoughts, of which the reason would not kt us 
dream. How much of what embellishes would reason cast 
away ! How much imagination preserves ! It would, truly, 
be a strange kind of ornament if the reflections of the reason 
were set up as lawgivers. Undoubtedly they would hold the 
permanent, the immutable, higher than the transitory and 
less enduring, that whidi has many uses would be preferred 
to what is recommended only by one good quality ; perhaps 
eren the cheaper would acquire a preference oyer the costly ; 
and who knows whether the flint would not displace the 
pearl, the straw-blossom the March yiolet, the goose-quill 
Uie marabout feather, and iron gold ? though the latter would 
be truly hard to brmg about. Whether, howeyer, it be 
accident, as is probable, or a merit of our judgment, there 
certainly are many ornamental substances which can abide 
the yerdict of the said inauisitor, and the diamond, for ex- 
ample, and gold, are noble both in external and internal 
q[niuities, as will be shown by-and-by. Neyertheless, the 
manner in which, for instance, platinum is treated, compared 
with gold, shows that a thoroughly noble ornamental sub- 
stance may be held in yery diflerent esteem. The case of 
gold and platinum in this respect is pretty nearly the same as 
that of two fine horses principally distinguished by one being 
cream-coloured, the other of an iron-grey hue. Grey horses 
are not so much liked, and so the other cream-coloured gains 
the preference. The iron-grey is always used for heavy draught, 
and sees little of courtly pleasures and festiyities ; the cream- 
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coloured passes bis time in stately service with rich cavaHers 
and feir ladies, and severe labour, in which he would be less 
useful, but seldom falls to his lot. Platinum, unattackable as 
gold, serves in^the laboratory of the chemist, to brave the 
action of acids and fire, and even passes also as money, but ii 
enjoys little of the favour, like gold, of decorating the fair sex, 
glittering in rich diadems, wiuding round their necks, or 
mmishing rings to which attach so much real and imaginary 
happiness and tender significance. 

How many other things present similar conditions! A 
bird with bruliant plumage, m a delicately-worked cage, cer- 
tainly forms a beautiful decoration to a drawing-room, reveal- 
ing as it does an attractive play of colour in every movement; 
for nothing exceeds the Hving ornament, created so abun- 
dantly in birds and flowers by Nature. Yet how many birds 
there are which do not enjoy this decorative service, even 
though they are in no way second to those which are sought 
after, and frequently made idols of! I have always a kind of 
sympathy in this respect with our native nut-hatch, against 
which many parrots couldnot stand, if fairly judged. It is not a 
flagrant sign-board of red, green, yellow, and blue, such as is 
especially beloved by savages ; it is a quiet harmonious form, 
having but the single fault that it is not at home in Brazil or 
the Cape, that it inhabits our woods, and is as well known 
to the poor gamekeeper as to the princely forester. That 
flowers ofben have a similar fate, is known well enough, and 
the best that can be said about this is, that it probably 
makes very little difference to them. 

It was requisite to touch upon these points in order to 
give a general indication of the true character of the ideas 
entertained respecting precious stones, which form the sub- 
ject of this little essay. The precious stones are ornamental 
stones, and whatever is true regarding decoration in general, 
is true also of these. Patents of nobility are distributed here 
in the most arbitrary manner, and outward aspect and cha- 
racter weigh heaviest in the scales by which they are de- 
termined. To such an extent is this the case, that the stones 
which have literally and truly fallen from the skies are not 
reckoned among the precious stones, although they have been 
in all times objects of curiosity to the most cultivated 
minds, and certainly are of ver^ high descent, since they come. 
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lU hagty firom tbe moon, and are even imagined to be young 
worlds, little princes, which would in time have come to 
leign as planets. And whence this injustice ? Because these 
little strsmgers, which, perhaps, are pleased to travel incognito, 
have on inconspicuous exterior, are enveloped in a dark 
weather-proof cloak ; because from under this cloak only a 
greyish suit, without gold-lace, with merely a little iron 
scattered about it, comes to light ; because this aspect does 
not show from afar off that they have fallen from the skies ; 
and because they do not say to everybody, " My mother lives 
in the mountains of the moon." 

But whatever walks proudly in a brilliant suit, even though 
it be essentially of -no particular value, and is even without 
an interesting history and descent, is in a condition to enter 
the ranks of the noble or precious stones ; and usually only 
one thing is required as a qualification for this honour — 
na^iely, that the candidate who is desirous of moving in 
drawing-rooms and high circles, must assume a certain polish, 
which, indeed, is no more than what is reasonable. The 
prevalent mode of polishing, however, is as yet still so rough 
that a considerable degree of hardness is requisite in order 
to sustam it ; and hence, at present, this is a property which 
is demanded of every ordinary precious stone— at least of 
those which claim attention; nature, indeed, understands 
this better, and very often makes the most delicate and 
softest stones, such as gypsum or selenite, mica, calcareous 
spar, &c., shine with smooth faces, such as no cutting and 
polishing is capable of producing. 

As bqdiea are often termed hard, in the language of every- 
day life, which are difficult to break, it is necessary for me 
to remark that this idea of hardness is incorrect, and that 
the real characteristic understood by the term hardness of a 
body, is its power of resisting the mechanical penetration of 
any other body into its substance. The diamond, as the 
hardest of bodies, may readily be broken with a hammer, but 
it cannot be scratched by anything else, as for example, glass 
is scratched by flint, the last example showing that flint is 
consequently harder than glass. 

The names of the commonly received precious stones are 
as follows : diamond, corundum, spinel, chryso-beryl, emerald, 
topaz, hyacinth, garnet, tourmaline, chiysolite, opal, and 
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chalcedonj, with quartz and amethyst in many rarieties. 
Among these occur the most costly and expensiye BtoDSB, 
peculiarly coloured rarieties of which also haye particakr 
names, as for example, sapphire, ruby, aquamarine, and the 
like. The following are of comparatiyely inferior qualiiy; 
but also yery highly yalued under particular circumstaneeB: 
lapis lazuli, turquoise, cordierite, dichroite or ioUte, Yesuyian, 
diopside, felspar, and labradorite in certain modifications, 
hypersthene, nephrite, obsidian, fluor-spar, fibrous calcareona- 
spar, and fibrous gypsum, malachite, manganese-spar or 
rhodonite, and amber. 

It has been observed already that the most arbitrary con- 
duct prevails in the distribution of the title of precious stone, 
and in the reception of a stone into this select class ; and 
eyen among this telerably well-established nobility of the 
mineral world just named, proceedings take place even now- 
a-days which border upon barbarism. Eor example, it would 
be a very great mistake to suppose that a person would think 
yery highly of possessing a piece weighing seyeral pomids of 
a stone which the most trustworthy mineralogist would de- 
clare to be emerald, since it might happen that there would 
be much difficulty in disposing of this precious substance, 
eyen if only a few shillings were asked for it. For it is only 
the heautiful children of such a feunily that can make any 
way; the plainer and ill-favoured are only valued by the 
learned, who are impartial and look more deeply into things; 
elsewhere they are almost valueless, or are used even for 
very common services, are degraded te the embellishment of 
knives, to the cutting of glass, te assist in the slicing of 
common stones, and are frequently employed in services for 
their preferred relatives, like Cinderella with her sisters, te 
deck them out, living themselves among the dust and dtirt. 
The ancients were more reasonable in this respect, and 
the learned Boetius von Boot (1600) gives, among other 
things, the following division of the precious stones: 1. 
small ; 2. large ; and again, 1. beautifoi, and 2. uglj, or of 
commoner colour. At the present day no one pays attention 
to the latter. For example, we find at Bodenmais, in the 
Bavarian forest, a great mass of emerald or beryl ; we find 
large pieces of teurmaline, and even of little spinels ; but 
they acquire no value. They have dull fiEMses, and wear un- 
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attractiye dothingy and, in spite of their descent, they are 
obIj allowed entiy into the cabinets of mineralogists, to 
place themselves beside the lovely little things from Peru 
and Ceylon, which bear the same family names. 

~Why have they siich different aspects, wherefore are they 
so very dissimilar, when their essential nature is the same P 
Does nature prefer these nobles in one country and neglect 
them in another? Is it with them as with plants and 
animals, which in like manner are by no means common pro- 
perty of all zones, but differ in the north and south, differ in 
the snow-limits and on the strand of the sea P These ques- 
tions may be answered almost entirely from our experience. 
With regard, in the first place, to the occurrence of precious 
stones in general, they are not bound, like plants, to a certaiii 
geographical latitude, to a definite climate, any more than 
the common stones ; we find them frequently in equal per- 
fection in the most diyerse latitudes, albeit they do not choose 
a dwelling-place in every kind of rock. The diamonds, for 
instance, which are found in Gt)lconda, cannot be distin- 
guished from those met with in the Ural mountains or in 
Brazdl ; some of the Peruvian emeralds are the same as those 
from the Bed Sea and from Cathennenburg ; the amethyst 
which Ceylon ftumishes occurs in equal beauty in the dis- 
trict of Zwei-briicken (Deui Ponts), and in the Ural, &c. 

Therefore it is not geographical position which causes the 
varie^, although it cannot be denied that the East Indies 
and Ceylon, and Brazil, produce precious stones more ^len- 
tifiiQy than other countries. (The ancients ascribed this to 
vapours rising from the earth, out of which the precious 
stones originated, the warmer sun of the tropical countries 
fiivouring such exhalations.) The variations we are con- 
sidering are to be attributed in most cases to the more or 
less fovourable conditions under which the stones crystallize, 
and the presence of colouring substances, which, although 
hot influencing the essential composition, importantly affect 
the outward aspect. 

Under the term crystallization we understand the phenome- 
non of the solidification of a mineral substance, accompanied 
by the acquisition of a determinate form bounded bv flat 
surfaces. Bodies thus formed, commonly called crystals, do not 
grow, that is to say, increase in size, like an animal or a plant. 
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but like a wall, by being built up. For example, first one IMe 
cube originates, and on the surfaces of tnis are deposited 
other little cubes, mostly very slowly, and thus it grows and 
finally becomes a large cube or cubical crystal. If foreign 
matters, such as sand or particles of dust, are present in t^ 
fluid substance in which this formation takes place, for ex- 
ample, in a solution of salt crystallizing, they become enclosed 
in the cirstals which are being produced ; if at the same time 
any motion occurs, the little crystals are not equably depo- 
sited together into one large crystal, and such interruptions 
interfere with the transparency, as it is interfered with in 
glass when much sand is mixed with it at the time it is 
becoming solidified, or when a clear sheet of it is broken into 
powder, through which we can no longer see, although pre- 
viously we could perfectly. 

Thus a happy conjunction of circumstances must exist, 
producing a natural crystallization of the precious stones, to 
cause them to appear with the desired transparency ; and iMs 
holds good also of the colouring substance which pleases our 
eves. For a large portion of the precious stones, and in fjBict 
the most valuable of them, have no colour in the purest state of 
their composition ; this is the case with corundum, to which 
the sapphire and ruby, emerald and beryl, spinel, topaz, 
chryso-beryl, and others, belong. But they are not wortUess 
on that account, because, when well cut, they in many cases 
display brilliancy and fire ; but they have a far higher value 
when coloured. The essential nature, however, as already 
stated, is not afiected by the colour, any more, for example, 
than the shells of Easter-eggs by the colour laid upon them, or 
masses of sugar which are stained or painted with red, 
blue, or other solutions. The Peruvian emeralds are coloured 
by a trace of oxide of chromium; the Bodenmaiser emeralds 
contain no chrome, and are therefore not green, but yellowish. 
Amethysts are coloured violet by a peculiar compound of 
iron, of which they contain only a trace ; in common rock- 
crystals this colouring matter is absent, and hence they are 
of less value. But the colouring matter itself is by no 
means anything rare or costly. Iron, manganese, chromium, 
and nickel, the four metals which principally produce the 
colours, occur in great quantity in nature ; and if we knew 
how to colour with them, there would be plenty of material 
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to make all the precious stones in the world as beautiful as 
those which the earth of the East Indies and Ceylon has 
coloured, and which we purchase at so high a price. The 
question why these colours are not present universally in 
the precious stones, may be referred to similar causes with 
the fact that the several daughters of one mother often have 
not all black hair, very likely there may be a blonde or two 
among them. 

It may be thought a great pity that the number of useful 
precious stones should be so greatly diminished on account 
of such trifles; that emeralds, for mstance, do not all con- 
tain the particle of chromium which makes them so charming. 
But how would it be if these green stones were found in 
such abimdance — if it were not necessary to fetch them from 
Peru or Pegu at a heavy price of money ? They would be 
Uke the nut-hatch, still beautiful to behold, but no longer 
sought after. 

Such are mankind, they wish only for what is unusual, 
rare, and above all, foreign ; and thus they were ages ago, for 
even Pausanias complains that the Greeks preferred the 
foreigner to the native, and would rather praise the pyramids 
of Egypt than the incomparable treasures of MinysB or the 
walls of Tyre. This seems mdeed to have somewhat altered in 
the later limes of Hellas, but in general it is incontestibly valid, 
and of especial weight in regard to the precious stones and 
their value, as to every other kind of ornament. In reference 
to the above-mentioned imperfections of the precious stones 
and their causes, these admit perhaps of another explanation 
than that given, derived from a most strange doctrine, which 
arose some time ago, namely, from the doctrine of the diseases 
of minerals, from " mineral pathology." In old times they 
talked of male and female stones, for example, cornelian and 
sapphire; also of ripe and unripe stones, as garnets and 
asbestos ; recent times have brought forward diseased stones, 
with normal and abnormal appearances, &c. It is hardly 
credible that such a thing could come into any mind, but 
it has occurred to one. But instead of dwelling upon this 
doctrine, I wiU refer to a stone which the Greeks called 
sophronista, that is, " the discretion-bringing," and which has 
unfortunately been lost, although it is true the mode in 
which it was appHed is mentioned, and might be of service 

s 
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even with a common stone. It is said, namely, that whim 
Hercules wished to put to death the Amphytrions, the dis- 
creet Minerya cast the stone Sophronista at his head, whidi 
had the good effect of causing him entirely to forget the 
abominable undertaking. But these are old tales, and now* 
a-days, alas ! Minerva a&ows doctrines like mineral pathology 
to come to light undisturbedly. 

Although it was stated that the precious stones are not 
the exclusive property of any particular geographical situa- 
tion, still their occurrence seems subject to certain limita- 
tions, in so far that they are not observed in aU kinds of rocks 
or geological formations. The most valuable are chiefly found 
in those rocks which are considered to be the oldest on the 
earth — ^in the primitive rocks, as they are called — ^to which be- 
long granite, gneiss, micaceous-slate, Ac. Of the grounds on 
which these rocks are supposed to be the oldest, I will merely 
mention, that no petrifactions are found in them — ^that, con- 
sequently, they probably existed before any organic creation ; 
wmle the later calcareous and sandstone rocks are often full 
of shells, bones, and remains of plants. In Ceylon, however, 
which yields very many precious stones, and in Brazil, these 
stones are chiefly found in the sands of rivers, in which they 
did not actually originate ; and it is an interesting fact, t^t 
several of the different kinds always occur together, and the 
noble society is rendered still more brilliant by the company 
of gold and platinum. 

In answer to the question how our chemical knowledge of 
the precious stones stands, an answer may be returned with- 
out hesitation, that we are tolerably advanced, that we know 
their constituents well, and are able even to find these else- 
where — ^namely, to extract them from quite common stones 
which sometimes contain them . But it would be erroneous to 
suppose from this that there would be no difficulty in making 
the precious stones artificially ; it is with these as with a 
work of art and its material ; though the latter may exist in 
abundance, it does not follow that the former is soon to be 
produced. 

For instance, common potter's d^, of which earthenware 
is made, contains two earths, each of which furnishes a pre- 
cious stone when in a crystallized condition. These earths 
are silica and alumina. Crystallized silica affords rock- 
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cryfltal ; erystallized ftltimiiia gives the sapphire and ruby or 
oanmdmn. We know how to extract these earths in purity 
oat of the day, but we are unable to make them crystalhze ; it 
all events, all attempts hitherto made have been unsuccessfuL 
l^inel is composed of alumina and magnesia. These earths, 
likewise, are unconunonly abundant in dolomite, as it is 
called, which occurs in vast masses, and we can prepare them 
very pure from this ; but experiments to make spinel out of 
aimnina and magnesia fail, again, &om our inability to cause 
the compound to crystallize. The same is the case with the 
champion of the precious stones, the diamond. We know, 
beyond all doubt, that it consists of pure carbon, and that its 
mat^ial is contained in all coal or charcoal, of whatever kind, 
but we cannot crystallize this charcoal or carbon, and there- 
lore we cannot make diamonds. We have a remarkable 
instance here how crystallization is capable of altering the 
Physical properties of a substance. Uncrystallized carbon is 
Uadk and opake, like common charcoal or coal ; crystallized 
carbon is bright and transparent, like a drop of the purest 
water, and rich in the beauties of re&acted light. l?ruly 
said the Erendi crystallographer, Hauy, of this circumstance, 
^Jamais il n'a ete si vrai de dire, que les extremes se 
toQchent." (Never could it be so tnuy said that extremes 
meet,) 

It is evident that there is an operation of the force of crys- 
tallization upon stones, analogous to that of the vital force 
in ffniTn5i.1a and plants. In the latter, the vital force bids the 
elements of the composition appefur in the wonderful forms 
which we behold and marvel at ; in the former, the force of 
crystallization arranges the particles in a manner equally 
inoompreh^isible. The composition of the emarald, chryso- 
beryl, the topaz, tourmaline, and the garnet, is still more 
eomplex than in the stones just mentioned, hence the hope 
of forming them artificially is stiU more slender ; for it is 
evident tluit the pastes or glasses by which these stones are 
imitated, and which have in receait times been very beauti- 
fully manufactured, axe not artificial gems in the true sense 
€£ me word, because, with the exception of an approximation 
to the colour and transparency, they are of totally different 
character, and, in particular, cannot produce the optical 
e&cts of brilliancy and fire. 

s2 
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From these general considerations I will now pass to a 
particular account of some of the most important and usually 
occurring precious stones, commencing with the prince of 
them, the diamond. 

The diamond derives its name from the Greeks. Among 
the ancients, namelj, it was called adamas^ which signifies 
"the invincible," probably in reference to its hardness, 
which, moreover, was so understood by Pliny, who says a 
good diamond braves hammer and anvil. The diamond 
occurs in nature almost always in perfect crystals, with the 
faces frequently somewhat convex, and usualljr very nume- 
rous, so that the form often presents forty-eight of them. 
These crystals may be split in the direction of certain of 
their faces, and use is frequently made of this in cutting 
them. Its peculiar brilliancy, its remarkable refraction m. 
light, and its hardness, are well known ; it is much heavier 
than uncrystallized carbon, and three and a half times the 
weight of water ; that is to say, if we took two balls of equa! 
size, one of water, the other of diamond, the proportion of 
their weights would be as one to three and a half. Most 
diamonds are transparent and colourless, or only just tinted 
with yellow, green, red, blue, or brown ; but they are also 
met with of deeper colour, and in some cases even with 
blackish spots and points, or moss-like markings, in the 
interior. The diamond is composed, as already stated, of 
pure carbon, and this is to us what we call an element, that 
is to say, it has not hitherto been further decomposed by 
chemisti^^. The diamond is not attacked by solvent sut 
stances, and it is strange how the belief could have originated 
among the ancients that it would dissolve in blood of a buck. 
Thus it is said bv Pausanias : " But the Divinity is accus- 
tomed to endow the very insignificant with strength to over- 
come the exalted. For it happens that pearls are destroyed 
by vinegar, and moreover the diamond, the hardest stone, is 
dissolved by buck's blood." 

Comparing the aspect of this wonderful gem with that of 
black charcoal, one might well imagine the conclusion of 
chemists to be erroneous, like chil£en who cannot believe 
that sugar makes the teeth black, because it is so white; but 
that the substance of the diamond is really carbon is proved by 
unquestionable experiments. The history of the researches 
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upon this point are not without interest, and I will therefore 
relate something of them. 

In the year 1694, Cosmo III., Grand-Duke of Tuscany, 
caused experiments to be made at Florence, for the purpose 
of ascertaining the behaviour of the diamond when exposed 
to great heat. The diamond was placed in the focus of a 
bumin^-mirror, and the operators were not a little astonished 
to see it gradually disappear, and at length become totally 
dissipated by the heat, leaving no trace behind. This expe- 
riment was subsequently repeated in Vienna by the Emperor 
Francis I., who applied the neat of a furnace. The diamond 
was destroyed in the same way. D'Arcet, Eouelle, Maquer, 
and other French philosophers, then began to experiment 
upon it, and on the 26th of July, 1771, a fine diamond was 
burnt in Maquer's laboratory, and the extraordinary character 
of this fact was the talk of all the learned and unlearned of 
the Parisian world. That the diamond disappeared under 
intense heat was incontestible, but what became of it no one 
knew ; opinions difiered as to whether it became volatilized 
or "burnt away, or was split up into invisible particles. It 
happened, however, that a celebrated jeweller in Paris, named 
Le Blanc, denied the destructibility of the diamond by fire, 
in the teeth of the authority of the learned, asserting that he 
had jfrequently exposed diamonds to a strong fire to purify 
them &om certain spots, and that they had never sufiered in 
tie least from this ; and adventuring a new experiment, he 
enclosed a diamond in a mixture of charcoal and chalk in a 
crucible, and placed it on the fire, convinced that it would 
come out again uninjured. The Academicians D'Arcet and 
Souelle also devoted some diamonds, and these having 
vanished after three hours' exposure to the fire, Le Blanc's 
crucible was also opened, when, to his great astonishment, 
and to the triiunph of the learned, his diamond likewise had 
disappeared. But the triumph did not endure long, for on 
another opportunity, in which the renowned Lavoisier con- 
ducted the experiments, another jeweller, MaiUard, came, 
" with a zeal," says Lavoisier, " truly worthy of the gratitude 
of the learned," and delivered up three diamonds to the 
torture of the furnace, closing them up well, however, in 
his own manner, in charcoal powder, in the bowl of a clay 
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pipe. A tremendoua beat was applied to tbem, mod 
MaiUard's pipe-head was opened, there laj iiie *ii«~«% 
nimijured, in their charcoal powdrar. I pass orer the fbitiier 
inyestigations which were then instituted witli the gnat 
Tschirnhans bnming-glasses fonr feet in diameter, and wiili 
proper regard to the surronnding ciicamstanoea, whiA 
showed that the aeeesM of air was an essential conditian fer 
the disappearance t>f the diamond nnder the inftnencB of 
heat, ana finallj, that a trae combustion ocearsy with tiie sane 
pvodocts as in the combustion of diarooaL 

It must at the same time be mentioned, aa a remarkable 
result of scientific speeolation, that Newton had eondoded, 
in 1675, from the strong refracting power of tiie diamond, 
that it must be a combustible substance. 

With regard to the mode of occnnence of the diamond, it 
has not hiwerto been found in its original beds, but in iioai- 
sand, grayel, and ferrugineous quartz conglomerates. The 
richest diamond mines in Hindostan are Boalconda and Gol- 
conda, Yisapur and Hydrabad. 

About 1000 labour^s are emp Wed in diamond-washing in 
the neighbourhood of Fannah. Diamonds are also found in 
Borneo. The^ were first discovered in Brazil by accident in 
1728, for preyiouslj they had been 1iuK>wn awaj with the 
grayel and sand from which gold had been wasl^ or had 
only been used as counters ; an inhabitant, who knew roo^ 
diamonds, brought a quantily to Portugal, and acquired a laiqge 
property by the sale of them. A subsequent similar case 
attracted tne attention of the goyemment, and in 1790 the 
diamonds were dedared royal property. But the discoyoy 
of diamonds in Brazil caused the merchants whohad hitherto 
imported them from the East Indies, to fear lest the priee 
should be reduced through the new localities, and theieEoie 
they roread a report that the Brazilian diamonds were only 
the refuse of the Indian stones which were sent to Groa^ and 
from thence to Brazil to be sold there. But on the of&er 
hand, the Portuguese reversed tiie matter, and exported tiie 
Brazilian diamonds to Goa, and thence to Bengal, where, 
given out for Indian, they fetched as good a pi;^ce as the 
others. The Brazilian mamonds occur iq company with 
topaz, beryl, chrysoberyl, gold, and platinum, in sand and 
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alluTial deposits, prmcipaUy in the districts of Tejuco and 
along the nvers F^o and J equetinhonHa^ in the " diamond 
districts," as thev are called, and in many places in the pio- 
Tinoe of Minas Oeraes. 

In 1829, they were discovered in the Ural, but only occur 
sparingly there, merely thirtF-seven specimens haying been 
found up to 1833. Diamonds are also stated to be found in 
the province of Constantine, in Algeria, and one or two have 
been found in Georgia and North Carolina. 

The diamonds are obtained by washing the sand which 
contains them, and piddng over the residue ; and the dis- 
tricts are carefully guarded, especially in Brazil. The wash- 
ing is performed by negroea devoted to this service ; and was 
formeily so important, that &om 1772 to 1775 nearly 5000 
men worked at these washings. Any one who finds a stone 
of seventeen carats obtains ms freedom, and his master is 
indemnified. In spite of the rigid overlooking, smuggling 
exists to a great extent, and is estimated to amount to one- 
third of the produce of the mines. About 13 lbs. of rou^ 
diamondfl come annually from Brazil to Europe ; these whin 
cut make about 8000 carats. 

The price of diamonds is determined by the purity (water), 
size, cutting, and colour. The perfectly colourless fetch the 
highest price. The mode of cutting vanes, and the ^ bril- 
liant" cutting is that applied to the most perfect stones. 
He "brilliant'* form is doubly conical, with fiicets. In 
setting, the sharpest cone is placed downwards, and the 
blunt^ cone, which has its apex cut off, is turned upwards. 
Less valuable stones are cut as rosettes, with convex facets 
on the upper side, and flat below. Cardinal Mazarin wajs 
the first to have diamonds cut into the " brilliant " form, 
about 1650. The ancients wore them uncut. The great 
diamond which the Persian prince, Chosrhoes, the younger 
son of Abbas Mirza, gave to the Emperor of Eussia, during 
his sojourn in St. Petersburgh, is likewise only partially cut, 
and has Persian inscriptions oh the polished faces. 

The cutting of diamonds with their own powder was first 
discovered by Louis de Berquem, of Bruges, m 1456 ; but dia- 
monds were polished in Nuremburg as early as 1385. They 
are cut by means of revolving circular plates (or " wheels **) 
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of cast iron or steel, with the amplication of diamond-powder. 
For other precious stones, similar discs of copper, lead, or 
other metals, are employed. 

Bough diamonds, fit for cutting, are sold at 11, 13s. 4d. 
to 21, the carat. A carat is rather more than three 
grains, and 156 carats equal one ounce troj. But if the 
^ones are above one carat, the square of the weight is mul- 
tiplied by the price of a single carat ; so that, for example, a 
rough stone ot three carats costs 3 x 3 x 2Z., or 18/. It is 
similar with cut diamonds, and at present (1850) the purest 
brilliants of one carat fetch more than Hi,, a brilliant of two 
carats 2 x 2 x 8Z., or 32Z. "When stones are over eight or 
ten carats, however, this is altered, so that they are often 
valued still more highly. Diamonds of a quarter of an ounce 
weight are extraordinarily costly, but still larger are met 
with ; and one of the largest known is that of the Bajah of 
Mattun, in Borneo, which weighs nearly two ounces and a 
half; that of the Sultan of Turkey weighs two ounces ; one in 
the Eussian sceptre more than an ounce and a quarter. The 
greatest diameter of the last is one inch, the thickness ten 
lines. The Empress Catherine II. purchased it, in the year 
1772, from Amsterdam, and for it was paid 75,OOOZ. and an 
annuity of 6601, Diamonds weighing an ounce exist also in 
the French and Austrian regalia. One of the most perfect 
is the French, known as the Pitt or Eegent diamond. It 
was bought for Louis XV., from an Englishman named Pitt, 
for the sum of 135,000/. sterling, but has been valued at haJf a 
million. One of the stones most renowned in the East is the 
Koh-i-noor, or Mountain of Light, now in possession of the 
Queen of England. It came from Golconda to Persia, and 
while uncut weighed more than five ounces, but now, polished, 
only about two ounces.* It is valued at more than two 
millions of pounds sterling. 

If we took only the common mode of estimating the yalue, 
a perfect brilliant weighing half a pound would be worth 
20,000,000/. Some have stated that such a diamond exists 
among the royal treasures of Portugal, as large as a hen^s 
egg ; according to others this is only a topaz. 

• It was so badly cut that tbe Qneen has ordered it to be recut, since it was 
displayed in the Great Exhibition of 1851. 
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The other prerious stones are also occasionallj met with 
colourless, and sapphires of this kind bear the strongest resem- 
blance to diamonds, but maybe distinguished hj greater specific 
gravity. The colourless beryl and topaz are far inferior in fire 
and hardness, and this is stiU more the case with rock crystal. 
I shall proceed next with the description of this last stone, 
not because it is the next in value to the diamond, for it is 
inferior to many others, but because it appears as a form of 
an earth, namely, silica, which constitutes the principal con- 
Bidtaent of a series of precious stones capable of being 
referred to together in one group. Bock crystal occurs in ex- 
traordinary abundance, but omy the purest varieties are 
valaed, and it only becomes expensive when in large masses. 
The usual form is that of a six-sided prism, pyramidally acumi- 
nated. It occurs in cavities and vein-like spaces, principally in 
the primitive rocks. These are called in Switzerland crystal 
eaves or chambers, and often contain a considerable abun- 
dance of such crystals, which sometimes occur perfectly pure, 
weighing several hundred-weight. In the year 1725, a cave 
was discovered at Zinkenberg, on the Grimsel, which con- 
tained five tons of crystal, among which occurred columns 
clear as water, weighing fivm 100 to 500 and 800 pounds. 
A similar cave was opened, in 1770, in the mountain of 
Hagdom, near Fischbach, in which were found, among in- 
numerable crystals, a column weighing 14 cwt., one of 8 
cwt., and one of 6 cwt., of the greatest purity. Tyrol, 
Salzburg, Dauphiny, Hungary, Siberia, and M!adagascar, 
furnish vCTy beautuul rock crystals, which in many cases 
are coloured light-pinkish brown, and these are* called 
smoJsed topazes, or yellowish, which are called citrines. 
The Caimgorum stone of the Scotch highlands is a brown 
or yellow rock crystal. In former times vases and bottles, 
and the like, were worked out of rock crystal, and the largest 
of these now existing are in. the treasury of Vienna. But 
the variety of rock crystal most highly prized is that coloured 
violet, known as amethyst. Yet, in spite of its beauty, it is 
tolerably cheap, so that stones of one carat cost only eight to 
fifteen shiQings, those of ten carats 5/. or 6/. Schemnitz in 
Hungary,'Wiesenbach and Wolkenstein in Saxony, Mursinsk 
in Siberia, Oberstein in Zweibriicken, Ceylon, Ac, furnish 
amethysts. Some are found in Ireland, near Cork. The 
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stone was supposed hj tbe ancients to baye a yirtiie against 
dronkenness, and its name refers to this. Aristotle espe- 
cially recommends it on this account, and prescnbes that it 
be worn under the breast. Bock crystals containing other 
minerals in their interior also occur not un&equently, and a 
rery good effect is produced when fragments of rutile, asbes- 
tos, ferrugineous mica, or the like, are enclosed in the form 
of needles or little plates, just as ice sometimes encloses 
stalks and leayes of plants. These stones are caUed kair- 
stones. In many cases a rock crystal or mass (^ qusartx is 
yeiy intimately and uniformly mixed with a fibrous miTmral, 
and such stones, when cut into a round form, exhibit a peca- 
liar glance of light, and are called cafs eyes. They are wom 
as ling-stones, and occur especially fine in Ceylon and Mala- 
bar. Very often the mass of silica has little scales of mica 
intermingled in it, and stones of this kind bear the name of 
aotmtvrme. Beautiful kinds of it occur in Siberia, but tiie 
artificial ayanturine, a kind of glass which is manufactured 
of finest quality at Murano, near Yeniee,* is far more beau- 
tiful than the natural. 

Silica also furnishes, when combined with oxide and 
silicate of iron, the jasper^ which occurs of almost eyeijr 
colour, and is particularly esteemed for TnAking seals. It is 
mostly opake, and is thereby distiaguished from chalce- 
donies, which are transparent. Scotluid, Bohemia, Saxony 
(jFreyberg, Schneeberg, Ac.), Hungary, Italy, Siberia^ ^E^yp^ 
&c., furnish beautiful jasper. The brown Egyptian kind, 
which is found as dnft or alluyial deposit in the Nile, and 
the Siberian riband jasper, are yalued most highly. Polished 
seal-stones, howeyer, do not cost more than three to fiye 
shillings. 

Silica occurs, moreoyer, iu nature in an uncrystaUized 
condition, although not so abundantly as crystallized, and it 
is £re<juently mixed with the latter, forming in this condition 
beautiful gems, which cannot be made artificially. Ammig 
these are the opal, chalcedony, and c^afe. 

The opal is met with of yarious coloiurs, but there exist 
yarieties which exhibit, especially when cut into a globular 
form, a liyely play of red, green, and blue ; this is the noUe 

* It is now made equal^ weU in Engkod. 
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opal, wUcli is Yerj highly yalued, so that stoneBfiye or six lines 
in diameter have been 'estimated at 801. or 90/. This noble 
opal is found imbedded in small portions of the trachytic 
rocks, as they are called, of Hungary, in the southern pro- 
m<mtory of the Carpathians, about Gzerwenitza, between 
Kasrfian and ii^^eries, and in Honduras. The imperial trea- 
sures at Vienna include the largest and finest o^als known, 
and among others a piece weighing lib., which is valued at 
more tiian 40,000/. 

Chalcedony and agate occur fre^ently in amygdaloid, as 
it is termed, and in alluyial deposits. Cornwall, Scothuad, 
Zweibriicken, Tyrol, Bavaria, Bohemia, GJ^ransylvania, Hun- 
gaiT, Iceland, the Peroe Islands, Ceylon, the*!Nrile, &c,, fur* 
nish some of the most variegated in colour and marking, 
oecaflDonaUy even in lumps a foot in diameter. The chalce- 
donies which exhibit layers of black and white, brown and 
white, &c,y are called <>nyXj and furnished the ancients with 
materials for cameos. The various colours of the layers were 
vefy cleverly used to give the reliefs, and indeed these stones 
are very valuable without any artificial work upon them. 
A plate of onyx three inches long and broad, with numerous 
regular layers, existing in the treasures of the '' Green Vault" 
at Dresden, is valued at about 7000/. 

Bed dialcedony is called cameUan or cornelian^ and Ite 
light apple-green kind is chrysoprtise. The most beautiful 
ceomeliaDS eome J&om Egypt, Arabia, Nubia^ Surinam, and 
Siberia, but they also occur in Scotland, Bohemia, and 
Qanxxaj. Chrysoprase has hitherto occurred only at Gla- 
semdorf and EJosemiiz, in Silesia, in serpentine, and in 
Vermont, U. S. 1^ green colour is given by a trace of 
oxide of nickel, while the cornelian is coloured red by oxide 
of iron, l^ine chrysoprases, one inch long and half an inch 
broad, cost firom 3/. to 5/., or even 10/. Eine seal-stones of 
com^ian are seldom estimated at mc^re than 1/. 10s. to 
2/. 10s. Chalcedony of a dark-green colour sprinkled with 
red spots, is abo called heliatropey and tiiat of a leek-green 
with a waxy lustre, plasma. All these stones are transi»rent 
oaly in large pieces, and they often occur strangdiy inteor^ 
mingied in the agates^ as they are called, windi occur in 
sinmiar situations. These were highly prized by the ancients, 
and indeed wese cdebrated in several poems by Orpheus, 
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who could not Bay BufGicient of their virtues — ^how they made 
men agreeable to women, how they cured the sting of scorpions, 
how they were good and pleasant to drink with good wine, 
&e. They are made espeicial use of in the Florentine mosaics, 
their exceedingly yaried colours rendering them particularly 
available for tms purpose. They are also worked into boxes, 
dishes, and the like, and are not of very high price. 

The Wbocktones, as they are called, are composed partly of 
quartz and partly of chalcedony, and firequently exhibit very 
clearly the texture of the wood which they have penetrated 
or petrified^ as it is called. They occur chiefly in alluvial 
deposits, and are cut into snuff-boxes and similar articles. 
Beautiful varieties are met with at Chemnitz in Saxony, in 
ZweibrUcken, and in Siberia. 

Looking over the list of these stones, with which almost 
every one is acquainted, it seems really astonishing that one 
and the same earth should furnish products so unlike and so 
beautiful, simply through the addition of traces of colounng 
metallic oxides. This earth, combined with others, namely 
alumina, lime, magnesia, zircon, glucina, and a few metallic 
oxides, also contributes to form the following precious 
stones : the emerald, chrysolite, chrysoberyl, topaz, hyacinth, 
garnet, lapis lazuli, and labradorite. Of these, chrysoberyl 
and chrysolite are not very valuable, and seldom occur of con- 
siderable size or beauty. They are transparent green stones, 
the chrysoberyl pale-yellowish green, the chrysolite blackish 
or olive green. Most of the chrysoberyl comes from Brazil, 
Pegu, Ceylon, and Siberia^ and is rare ; it is distinguished by 
the presence of glucina in its composition, with silica and 
alumina ; chrysolite, on the contrary, is extremely abundant in 
all basalts, usually, however, in granular masses (oZif^n^),which 
do not afford stones for rings ; the stones available for this 
purpose come from Brazil, Natolia, and Upper Egypt. It is 
composed of silica and magnesia. It must be particularly 
mentioned in regard to chrysolite, that it also exists in 
Pallas' s meteoric iron, which was found in Siberia, and in 
this case certainly we had chosen as precious a stone which 
has fallen from the skies, since it is assumed that all native 
iron is of meteoric origin ; but the chrysolite of Pallas's iron 
is unfit for cutting, and only occurs in very small pieces. 

Another stone of a green colour, at least in its finest 
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TarietieSy is the emerald. It contains, together with silica 
and alnmina, a pteculiar earth, otherwise rare, called glucina. 
Its form is a six-sided prism. Its jpxxre green colour, its 
transparency, and the beautiful polish it takes, render it one 
of the most valuable of precious stones. When wholly 
without blemish, the carat is ralued at as much as 4h; 
stones of six carats, from 601. to 902. The impenal treasury 
in Yienna possesses renowned emeralds, one of which is said 
to weigh 2205 carats, and is valued at 50,000Z. Beautiful 
groups of crystals of it exist in Dresden, St. Fetersburgh, 
and Eichstadt (in the Duke of Leuchtenberg's collection). 
The most beautiful emeralds come from the Tunka vall^ in 
Fern, New Granada, and Fopayan, in America, and ^om 
Kosseir, on the Bed Sea ; but fine ones are met with also in 
the Catherinenburg province of Siberia, and moreover, though 
rarely, in Finzgau, near Salzburg. They are usually accom* 
panied by quartz, and micaceous and hornblende slates. 
Among tne ancients, the emerald was sacred to Mercury ; 
and Fliny narrates that the finest Scythian specimens grew 
in the gold mines, in which the griffins made their nests and 
watched them. According to Fausanias, the favourite ring 
of Folycrates likewise contained an emerald. In '^name- 
rings," in which a name is indicated by the initial letters of 
different gems, the emerald is mostly used under its English 
and IPrench name (emercmde) to stand for e, which would 
not otherwise be represented.* While on this point, it may 
be mentioned that a difficulty occurs also with t^, but recent 
times has furnished a name which may assist, namely, a 
green garnet, containing chrome, from Siberia, has been 
baptized after the Bussian minister Uwarow, and called 
Uwarovite. 

The emerald, however, not only occurs green, but more 
frequently light-greenish blue, sky-blue, and yellow, and these 
kinds are <»lled her^l or aquamarine. These are cheap, 
and cost about five to ten smllings the carat. Siberia fur- 
nishes them in great quantities, from Mursinsk, Miask, 
Nertschinsk ; as do also Bio Janeiro and Scotland. They 
often occur in prisms nine inches long, and more than one 
inch thick. 

* The Geinum name is SmarofftL 
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Lnptire varietieB are met witli in many places, and in eoK' 
siderable masses. Thus a mass weighing 185 lbs. is knomi, 
from Acworth, in New HampsliiTe, U. S. The beiyl also 
was accounted a stone of many virtues in the middle ages. 

The topaz is one of the most familiar, andbj no means a 
yerr expensive gem. It contains fluorine or fluoric acid, in 
addition to silica and alumina, and is harder than rock crys- 
tal. Its crystals are prismatic, and useful specimens am 
furnished principally by Brazil, Siberia, and Saxony, bat the 
Saxon topazes are ordinarily of a pale colour. In the vicinity 
of Auerbach, in Saxony, there is a rock, the Schneckenstein, 
formed of topaz, mingled with quartz. Crystals from the Ural 
are known more than four inches in length and thickness. 
The usual colour of the topaz is of a wine-yellow, but it also 
occurs colourless, bluish-green, and reddish, and they may be 
coloured rosy red by exposure to a gentle glowing heat. The 
yellow stones are sold at ten to fourteen shillings the carat, 
the rosy and colourless specimens fetch a higher price. 
Bough Saxon topazes are cheap, and the ring-stones, as they 
are called, do not cost more than 4Z. 10s. per pound. 

The ancients called our chrysolite topaz, and viee vendy 
and drank the powder of it mingled with wine, which was 
said to be gooa against fever and melancholy ; perhaps it 
might be serviceable in the latter complaint even at the pre- 
sent time, in the same form of prescription. 

The belief in the miraculous power of precious stones was 
altogether very great, and Albextus Magnus, of Lauiogen, in 
Swabia, who lived in the thirteenth century, had so much to 
relate on this head, that a man would make excellent progress 
in the world with a small collection of precidus stones, if half 
what he states were true of them. For instance, we find in 
his little work on the Virtues of Stones : 

" If you wish to become invisible, take an opal and wrap 
it in a bay-leaf, and it is of such virtue that it will make the 
bystanders blind, hence it has been called the paiaron of 
thieves. 

" If you would avoid all dangers, and overcome all eariUy 
things, and possess a stout heart, take an agate. It causes 
danger and opposition to vanish, and makes a man strong, 
agreeable, and of good cheer. If you would sharpen the 



THS TlXOIOirS iTOIIXi. 271 

understanding, inerease riches, and foresee the fiiture, take 
an emerald. Por prophes jing, it must be placed beneath 
the tongue." 

Of the eagle-stone (a kind of aluminous iron-stone) it was 
said that, worn on the left arm, it awakened loye between man 
and woman ; and mention is also made of a stone very ser- 
yiceable to hunters, called juperius, obtamed from Ljbia, 
which attracted all kinds of game, &c. 

The powers of the precious stones were increased by 
figures or yarious objects engraved upon them. 

A great number of precious stones were to be found among 
the stores of the apothecary as late as the end of the last 
century. 

The garnet is a red stone, which is likewise principally 
composed of silica, with alumina and lime, and also oxides of 
iron and manganese. This stone does indeed occur of other 
colours, but ordinarily only the red garnets are transparent 
enough to fit them for cutting as ornamental stones. The 
red has sometimes a bluish, and sometimes a brownish tinge. 
The crystallization of garnet is almost everywhere the same, 
and usually varies onljr between two forms. One, that 
most frequently met with, has twelve rhombic faces, the 
other has twenty-four trapezoid &ces. This mineral is par- 
tienlarly widely diffused, and occurs in the primitive roc&s of 
Scandinavia, in Garinthia, and Tyrol, frequently in crystals 
as large as a man's fist ; but these garnets are rarely pure, 
l^e most beautiful are those called Syrian garnets, coming 
from the east, but useful garnets are also found in 
Bohemia and in Spain. The Bohemian, the pyrope of mine- 
ralogists, occur mostly in loose granules, in drift, near 
Meronitz, Podselitz, &c. They are but small, yet of fine 
blood-red colour, and are &ced and pierced, and sold in 
strings. A parure of 1000 stones is sold for about 12Z. or 
14^^ The Syrian garnets are much dearer, and one from the 
celebrated collection of the Marquis de Dree, in Paris, from 
six to eight lines long, and cut with eight angles, was sold for 
about 140Z. The h^ge, less pure garnets are worked into 
snuff'-boxes, and the l^e, and were frequently used for flints 
in the old G^erman firelocks. 

The hyacinth-red garnets from Ceylon and Piedmont are 
umially sold under the name of hyaei/ntk9, and most of what 
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are called hyaciiiths by jewellers are garnets of tliis kind. 
But the true hyacinth is a stone of totally different kind, con- 
taining a pecufiar, and moreover rare ecu1;h, zircon, in addi- 
tion to siuca. It occurs in Ceylon, Norway, Carinthia, in 
the Ural, &c., but is rarely large and beautiful enough to be 
of use. 

A less-known precious stone is the tourmaline. It belongs 
to the noble series of siliceous stones, and is distinguished 
by containing a small proportion of boradc acid. This re- 
markable stone was first mentioned in a book entitled 
" Curious Speculations in Sleepless Nights, by an amateur 
inclined to speculate : Chemnitz and Leipsic, 1707," and it is 
mentioned therein, that the Dutch first brought to Holland 
from the East Indies, in 1703, a stone coming from Ceylon, 
called Tourmaline or Tourmale, which had the property of 
attracting the ashes of peat. It was thence called by the 
Dutch aschentreher (ash-attractor). In realiiy, the tour- 
maline becomes electrical to a remarkable degree when 
warmed, and then, like other electrical bodies, attracts ashes, 
cuttings of paper, and other light bodies. Tourmaline is 
found of all colours, and is a very widely-difi^ed mineral^ 
but rarely pure and clear. Such, of red colour, is chi^y 
obtained from the Ural ; green and blue, from Brazil. The 
red is the dearest, and stones from four to five lines long often 
cost as much as 24Z. The collection of the Duke of Leuch- 
tenberg, at Eichstadt, contains a group of crystals of red 
tourmaline, more than six inches high, and four inches thick, 
and weighing five pounds and a half. This piece is valued 
at 500Z. 

Many other compounds of silica might be mentioned, 
which, although not so highly valued, form precious stones ; 
but I shall only direct attention to the Lahradorite, which 
exhibits gleams of blue, yellow, green, and copper-coloured 
reflexions, and comes from the coast of Labrador, in North 
America ; and lapis lazuli, which is esteemed on account of 
its blue colour, and, unlike any other precious stone, is of 
high value even when pulverized. It furnishes in this con- 
dition the weU-known pigment called ultramarine, which was 
formerly sold as high as 4il. or 51. the ounce. It owes its 
colour to a peculiar compound of sulphur which it contains, 
and it is the only precious stone which the art of the 
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dtenufii baa hitherto prepared, so that the powder at least 
can be used in the same way as the natural product. Lapis 
liouli mostly occurs in compact pieces of tolerable size, and 
is only alightly transparent. Bing-stones, snuff-boxes, vases, 
&c.y are made of it ; and it is in particular employed in the 
iidaying of ornamental tables, &c. It comes &om Thibet, 
Xiittle Bokhara, China, and Chili. 

We come now to certain very highly esteemed precious 
stones, which contain no silica, but in the composition of 
which alumioa plays an important part. These are corundum 
and spinel. The corundum of mineralogists includes the «ap- 
fhire and the ruby^ which are not different in nature, but 
only in colour, the sapphire being blue, the ruby red. As 
just stated, these stones are crystallized alumina. They are 
the hardest of all stones excepting the diamond, and they are 
four times heavier than water. 

Pine varieties of the sapphire have an extremely lovely 
blue colour, like a bright sky or the blue corn-flower. The 
stones sometimes exhibit, when tiuned about, a white six- 
rayed gleam of light, if they have been cut into a round 
form, and these are called star-sapphires. The purest sap- 
phires are found in the sands of the rivers and m drift, in 
Ceylon, in China, Siam, and Brazil, also, although sparingly, 
in Meronitz and Iserwiese in Bohemia, Hohenstein in Saxony, 
and imbedded in basalt at Cassel on the Bhine, and on the 
IJaacher lake, in granite at Chamouni, and at Newton, New 
Jersey, United States. 

"With regard to the value, the average price of the carat 
is 11. 6s. ; but for stones which exceed six carats, the price 
often rises very considerably, so that such as weigh six or 
seven carats have fetched above 602. The sapphire, also, 
was highly esteemed by the ancients. On account of its 
purity and loveliness, it is frequently used in poetical figures, 
and it is mentioned in the Song of Solomon : " His hands 
are as gold rings set with the beryl ; his belly is as bright 
ivory,, overlaid with sapphires.** In the Bevelations, it is 
one of the precious stones which adorn the foundations of 
the new Jerusalem. The first foundation was a jasper, the 
second a sapphire, the third a chalcedony, <&o. (xxi. 19). 

According to Dioscorides, it was sacred to Apollo ; and 
the virtue was ascribed to it, that whoever wore it would 

T 
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obtain tbe favour of princes, and be seoiue firom saroeEy, 
bonda, and captivily. Bed sapphires, or rttbies, are prized 
far more highly than the blue ones. A perfectly pure deep 
carmine-red ruby ofteli exceeds in price a diamond of md 
same size. The average price of stones of one carat is 
2/. 10s. ; of two carats, 7/. 10s. ; of three carats, 20^. ; of five 
carats, 4/01., &c. But a cherry-red ruby from the Dree col- 
lection, weighing two carats, was sold for 4/01, The red 
colour depends upon the presence of a small portion of 
chrome. The rest of its properties and its native localities 
are the same as those of the sapphire. It is mentioned, yriJ&i 
the s^phire, even in the books of Moses, and was one of the 
chosen stones to be used in decorating the priest's garments 
of Aaron. The others were the sardis, topaz, emerald, dia- 
mond, lyncurius, agate, amethyst, turquoise, onyx, and 
jasper. 

Its brilliancy and fire were fabulously renowned among 
the ancients, aud a Eoman, Yartomanus, related of one po8> 
sessed by the King of Pegu, that it emitted so much ught 
eU in 



that men could see as well in a dark place where it was « 
played as when the sun shone ; and the Bishop EpiphaniiiB 
said of it, that it shone like a flame through dothes vrhieh 
covered it. Among the Greeks it was called anthrcue, carbon, 
in the sense of ghwing charcoal ; hence the Latin carhtm" 
cuius, and the English <}arhuncle. The ^inel is not unfre* 
quently deceptively like the ruby, and confounded with it ; 
but it ordinarily occurs of a rosy-red colour. When of equal 
size, it is heavier than the ruby. The spinel is composed of 
alumina and magnesia, and has a different form of crystal- 
lization from the ruby. The jewellers distinguiMi varietke, 
the principal of which are the t^el-ruby and the Balas-mb^ ; 
the former are of deeper, the latter of lighter colour. Amoz^ 
the ancients it occurs under the name of Balassus, or Paia- 
tius, because it is the mother, dwelling, or the palacey as 
it was said, in which the carbuncle, or tnie ruby, is produced 
and dwells. 

This beautiM stone occurs in the East, under the same 
circumstances as tiie ruby ; valueless varieties are also mjet 
with elsewhere. It commands a high price, and when with- 
out defect, and over four carats in weight, it is about half 
the price of a diamond of the same weight. 
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l^ere lemsin three other precious stones greatly esteemed, 
wMdi are of totally difSrarent composition &om the foregoing ; 
these bear the names of iMrquoi$e^ fnalackUe, and amber. The 
turquoise is opake, and of sky-blue or greenish*blue colour. 
It haa a waxy lustre, and is not very hard ; it is usually cut 
only into roundish form, and not facetted. It has already 
been mentioned that a portion of what are called turquoises 
are composed of the bones and teeth of fossil animals, co- 
loured by oxide of copper or phosphate of iron. These occur 
chiefly in Siberia. But the mineral turquoise comes £rom 
Persia (and Arabia), and is composed of phosphate of alu- 
mina, coloured by a compound of copper. It is met with in 
Persia, in narrow cracks in aluminous iron-stone, and in 
veins in siliceous rocks ; also in loose gravel. Pine stones 
of this kind, as large as a pea, fetch twelve or jBfteen shillings. 
According to the belief of the ancients, the turquoise had 
most excellent properties ; one of the most important men- 
tioned is, that it destroyed animosity, and, in particular, ap- 
peased discord between man and wi&. 

Malachite^ which was included with the emerald by the 
ancients, is a true copper ore, and consists of hydrated car- 
bonate of the oxide of copper. It is opake, and of a fine 
green, ofben exhibiting circular and clouded markings when 
cut. It occurs very abundantly, and in all places where copp^ 
ores present themselves; but Siberia furnishes the-miest 
stones, especially Gumeschewsk in the Ural. The collection 
of the Mining Establishment, in St. Petersburgh, possesses 
a block ^m thence, three feet six inches in height and 
in width, valued at 525,000 roubles. It is cut into thin 
plates, and used for coating vases, tables, and the like. A 
large and very beautiful vase of this kind exists in the Pa- 
lace at Munich ; ahd the Demidoff collection of malachite 
ornaments exhibited at the Great Exhibition of 1851 is espe- 
cially celebrated. 

Amber is a substance of totally different origin, and does 
not originally belong to the mineral kingdom. It is a kind 
of resin, , produced by piues growing in former geological 
epochs, and often contains little insects, spiders, and the. 
lie, imbedded in it. Its colour, transparency, &c., are well- 
known. It is inflammable, and bums with an agreeably smell- 
ing smoke. The greatest quantity is found on the coasts of the 

t2 
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Baltic, partly in tracts of ground deposited by the sea, partly in 
the sea, and is sought for upon the snores after storms, and dug 
for in the sands. But amber has been found in Saxony, Spain, 
Sicily, England, and China, partly in sand and similar depo- 
sits, partly in the brown-coal or Hgnite. According to G. 
Bose, the amber in the vicinity of Konigsberg has been leased, 
since 1811, to Messrs. Douglas, for the annual sum of 1500/. ; 
and when he visited the warehouses in 1829, he found a st'Ore 
of it amounting to 150,000 lbs. It is remarkable that the 
quantity of amber found yearly has remained the same ever 
since an account has been kept of it. The cost of digging 
for it amounts to 1500Z. a year, yet the work pays. Por the 
inhabitants of Konigsberg, and especially the fishermen living 
in its vicinity, the occurrence of the amber is connected with 
many inconveniences ; for every one passing along the coast 
is subject to a visitation by the coast-guards and other offi- 
cials. The fishermen can only put out to sea &om certain 
points, and if they are found in other places, they must expect 
to be taken to Konigsberg or Fischhausen to be examined. 
The largest piece of amber known, existing in the Berlin 
collection, was found at a considerable distance from the 
coast, on the Schlappach estate, near Gumbinnen. It is 13| 
inches long, 8^ wide, and 6 thick, and weighs more than 
13 lbs.* The owner of the estate received 160Z. on delivering 
it up, which indicates that its value was estimated at 1500Z., 
since, according to law, the finder obtains a tenth of the esti- 
mated value of the amber which he delivers over. Among 
the ancients it was called electron ; and they did not overlook 
the power it possesses of attracting light bodies when rubbed. 
The word electricity is derived from it. The Greeks obtained 
it from the Phoenicians, who probably even thus early visited 
the Prussian coasts ; and at the time of the Trojan war the 
women wore neck-chains of amber. 

It may be asked, whether the precious stones here enume- 
rated, and in part minutely examined, are likely to retain 
the pre-eminence permanently, or whether there is a prospect 
of novelties ? In answer to this I would observe that many 
other stones are known, for which there exists great hope of 
future ennoblement. Among such aspirants are, for example, 
andalusite, axinite, stanolite, epidote, rutile, azurite, Ac., 
some of which possess the requisite hardness and transpa- 
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rency, others the colours, to enable them to advance to a 
place of honour whenever they occur in a tolerably favourable 
and undisturbed condition of crystallization. Something of 
this kind happened but a few years ago ; a mineral previously 
very little regarded, diopside, was met with in one case, in 
the ^Qler-th^, in Tyrol, so beautifully crvstallizec^ that its 
name is at present inscribed in the book of gems. 

And thus I dose the brief review of these glories of the 
inoiganic world, which flitter in the diadems of princes and 
in the treasures of the rich, not, however, casting mto shadow 
the young opening rose which grows modestly in the hum* 
blest gardens, and furnishes an ornament to adorn the tresses 
of the poorest child. 

Perlmps, however, the objection mav be made that in this 
sketch of the precious stones, the noblest of all, the maker of 
gold and giver of inmiortahty, namely, the philcaapher's stone^ 
has been un&irly forgotten ; and therefore I will add, in con- 
formity with the exact truth, that history does indeed tell 
much of how men have sought for it, but not that any one 
ever found it, and we are at present still further behind than 
our ancestors of a thousand years ago, for we refuse even to 
seek for it. We shall return, however, to this miraculouB 
stone in the examination of the noble metals. 
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n. 

OEDINAET STONES. 

Wx might have spoken of common stones, in contradistinc- 
tion to precious stones, but we have preferred to superscribe 
the present chapter with the title of " ordinary stones," since 
the word common includes, besides the idea of "frequently 
occurring," a fatal accessory meaning, and in the latter sense 
there is properly nothing common in nature, except perhaps 
man, when he is not what he can and ought to be. Ordinary 
stones, although they are devoid of the brilliant aspect, the 
fine and heightening colours of the precious stones, are of 
great interest, even merely from the fact of their forming 
the solid mass of that crust of the globe we are acquainted 
with. We have a right to say " crust of the globe," since 
all that we know of the material character of the earth relates 
only to a comparatively very thin layer of its surface, the 
unevennesses of which do not bear to the whole, a larger pro- 
portion than the dust does which lies upon the surface of a 
globe two feet in diameter. But so small are human beings 
in comparison with this dust of the actual globe, that it bears 
the relation of gigantic mountain-chains to them, as to the 
formation and origin of which they are continually disputing, 
and can never come to an agreement. It is well known that the 
sea occupies almost three-quarters of the surfiace of the earth, 
only one quarter being solid land, the highest elevation of 
which, at the peaks of Dhawalagari and Jawahir, in Himalaya, 
amounts to about 26,000 feet. Man has not penetrated 
down much more than 2000 feet into the earth ; the mean 
depth of the ocean may amount to about 10,000 feet. 

An exact examination of the earth's crust, shows us that it 
is partly composed of layers of 'various characters, deposited 
in succession one over the other, partly of imstratified masses 
of stone. The layers or strata may often be observed in 
mountain-chains and cliffs, and it is even observed that the 
strata mostly lie in inclined planes, and in many cases even 
stand vertically. It cannot be supposed that they were 
originally formed in this way, for in whatever way we ima- 
gine them to have been produced, whether by subsiding from 
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anoceaido liquid, or by the cooling down of earths existing in 
a molten fluid, it would in anj case be the most probable 
aiBomption that they were at first deposited or formed in a 
horisontal position. How have they come into these oblique 
poeitionsp Evidently by haying been elevated in certain 
plaees, or having sunk in at particular points. On this head 
nothing definite is known, and for this yery reason has the 

guestion given rise to multiplied controversies, the strangest 
ypotheses having proceedea out of them. We will recount 
a few of them here. One hypothesis, formerly universally 
accepted, declared the earth to have been formed out of a 
sreat ocean, and the mountain-chains to haye been deposited 
from this ; the rocks were dissolved in this ocean like salt 
may be dissolved in water, and they were supposed to haye 
be^ deposited just as such salt is when the water evaporates. 
The hct that water at the present time will not dissolve 
granite, mica-slate, and the like, was merely regarded as a 
proof that the primsBval water was not ordinary water, or 
i^t water had at that time a solvent power wnich it no 
longer possesses. After the formation of the earth, the 
water became collected into the oceans, disappeared in great 
part into the interior of the earth ; a very large proportion, 
howeyer, went no one knows whither ; for it has been calcu- 
lated that all the water which can be supposed to exist upon 
the earth at present, is far from sufficient to dissolve the 
solid land, eyen if the latter were as soluble as common salt. 
Some himdreds of thousands of cubic miles of water more 
tlian actually exist would be required. This hypothesis rests 
upon the Genesis of Scripture, for it says : " And the earth 
•was without form and yoid ; and darkness was upon the face 
<rf the deep ; and the spirit of God moved upon the face of 
the waters." But this statement of the then existence of 
water does not compel us to infer that all rocks were dis- 
solyed in it. The oblique positions of the stratified rocks 
were ascribed to subsidences and falling in of tracts of land. 
This hypothesis was baptized after Neptune, the god of the 
sea, and csiXled 27eptiintmi ; while an opposite doctrine re- 
eeiyed the name of Plutonism, from Neptune's brother, 
Tluto, or sometimes of Vulcanism, because it was principally 
the god of fire who bore sway in it. The Plutonists assumed 
that the earth consisted of a fiery fluid when it first originated,, 
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the surface of which gradually grew hard by cooling, and 
thus the still-elowicg nucleus was compressed into the 
centre. The rind formed all over it was then broken through 
and elevated at various points, by the fluid mass of the inte* 
rior, and thus the previously-formed layers acquired an oblique 
position ; wl^le the substance which had flowed forth m>m 
below, formed rocky, unstratified masses between them* 
This seems at flrst sight to present no especial difliculties ; 
for when we see how the slag removed from an iron-fumaoe 
hardens over the surface, and the glowing mass lying beneath 
lifts up the firm rind and breaks out, there seems no rea«K>n 
wbv the same should not have been the case with the earth 
and its crust. This view was supported by observations on 
the increasing temperature in deep pits, bv the formatioii in 
smelting furnaces of many minerals similar to those exhi«> 
bited by particular kinds of rock, by changes in the strsbi 
in the vicinity of the protruded rocks which had elevated 
these strata, &c. It was quite natural that the water hypo- 
thesis should precede the Are hypothesis, for formations and 
crystallizations from watery solutions have been known from 
time immemorial, while it is a recent observation that crystals 
may be formed from molten fluids, &c. Moreover, it is clear 
that the Plutonic hypothesis is far more firmly grounded, for 
in any case it does not so openly present untenable points — 
such, for example, as the assumption of a primsBval ocean, 
which is rather a product of imagination than a solid scientific 
basis on which an admissible theory of the earth can be built. 
The Plutonists also attribute a JN^eptunian origin to a large 
number of stratified rocks, and only have recourse to foe 
when water is no longer capable of furnishing an explanation. 
Beally this Plutonism has something alarming in it, for from 
the increase of temperature toward the interior of the earth, 
we have to expect, supposing it to rise constantly with ih» 
depth, that at a depth of a few miles evervthing is in a great 
^low of fire ; and that at a depth of six miles the temperature 
IS high enough to fuse granite, &c. We consequently revolve 
over a true " Inferno," still more terrible than that oi Dante's 
epic, the fire of which only occupies a small portion of the 
interior of the earth, while Plutonism makes it bum and 
bubble everywhere ; and volcanoes also warn us that this 
may come near the truth. A third theory has been added 
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to these two, quite recently: it assumes that the original 
fonnatdon of the earth took place from a toatery gelatinous 
condition of the rocks. The crystalline- rocks have subse* 
quently been formed from this, partly after certain kinds of 
stratified rocks had already covered the surface of the earth. 
Since, then, an uncrystaJlized, gelatinous (amorphouSy or 
shapeless) mass will occupy a smwler space when it becomes 
crystallized, it follows that cavities must be produced beneath 
these strata, which would then give occasion to falling in of 
the snrface, bringing the strata into oblique positions, and 
producing cracks, into which the internal mass, still partially 
fitdd, penetrated, filling them up. Of course, elevations may 
have occurred at the same time. It is evident that this 
hypothesis is more closely connected with the Neptunian 
a^MiSi with the Plutonic doctrine, without, however, requiring 
the primsBval ocean of the former ; it explains the appear* 
anoes of the structure of the moderately crystalline rocks, 
without Mling into the contradictions wmch Plutonism 
brii^ itself into on this point, and it removes the fire from 
the interior of the earth. It fJso agrees to a certain extent 
with the Scriptural account, althou^ Father Cochem would 
rather hold with Plutonism, if hell is to be stationed in the 
depths of the earth, for neither he nor manv others would 
own to a hell where there was no fire. With regard to the 
chief objections which have been offered against Plutonism, 
in the extent to which it has hitherto been carried, we shall 
confine ourselves to one. Granite is the most important of 
the rocks which are called Plutonic. It is composed of 
Tarious siliceous compounds, and contains many minerals 
imbedded- in it, some of which are almost infusible, and 
others very readily melted. Now, it is clear that the same 
which was more difficult to melt must also solidify soonest ; 
and thus, for example, the quartz contained in granite, being 
the least fusible, must also be the first to solidify again, and to 
assume its peculiar crystallization. But very fusible granites, 
and the like, are found imbedded in such quartz when the latter 
is perfectly crystallized. How could they get into the interior of 
the masses of quartz, and be closely invested by it, if the latter 
heeome solid first ? Under such circumstances, they could 
only have been found between the portions of quartz, and not 
inside them. In truth, it rather seems as if such minerals Y^re 
crystallized first in the mass, and then became enclosed by the 
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qnarte subseqaently crTBtallizing orer them, mucli in the f 
way as jeUy is made to enclose preserved firuits, &c., in confee- 
tionery . Bach of these hypotheses has its strong and weak side, 
and to recapitulate in a lew words, the prim»T^ ocean of Nep* 
tunism is an assumption which cannot be supported by expe- 
rience, while Plutonism presents a material contradiction in 
the case just mentioned ; and the third hypothesis can be ob- 
jected to, on account of the increase of temperature towards 
the interior of the earth, which has been observed, though 
truly, only at comparatively small depths. Therefore, what 
really occurred in tne formation of the earth we know not, 
yet it is always of some value to know to some extent what 
could not have taken place. The well-known authoritieB 
for the three theories are Werner for Neptuniwi ; Hutton, 
A. von Humboldt, Leop. von Bucb, and Elie de Beaumont, fop 
JPlutonism ; and Euchs for the theory given last. Plutoniam, 
with the theory of elevation, inverts the succession in age of 
the rocks which was assumed in Neptunism, in so far that 
l^e granite rocks are no longer to be held as primitive, butitf 
later origin than many other, even fossiliferous, rocks. 

Such a revolution from what seemed so simple and well- 
established a theory aq that of the Neptunists, nlled Hie poet 
Goethe even with melancholy, and he expressed his opinion of 
it in the verses : 

Scarce was the noble Werner dead, 

When Neptune's kingdom was o^erthzown, 

And all to Vnlcaii bowed the head. 

So qnicklj can I not allegiance own ; 

Valaing results, I find it best to wait, — 

And many creeds ab^ady have passed by. 

For all new gods and idols set on high 

I entertain an indiscriminate hate. 

The Kng once Tnhierable owned, 

Granite of conrse most shortly be dethroned; 

Gneiss, once the S(ui, the learned papa call, 

Tet he, alas I is nodding to his fall: 

For Pinto's fork is stirring np the deep. 

Whence rcTolntion soon mnst npward creep, 

And the black basalt, demon feU, 

Break furious forth from out the depths of hell, 

Bendiog the cli£S^ the earth, and rocks, with busy hands, 

Until Omega in the place of Alpha stands ; 

And thus poor earth to such a point is led, 

It, Geelogfeally, stands upon its head. 
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Of covarne there ig no want of variations composed on the 
tiieineB of these theories, and some have gone so far as to regaard 
the whole earth asa kind of organic being, similar to an animal, 
and to combat Flutonism on the ground that the crust of the 
earth is its skin (epidermis), and, therefore, it is impossible 
to suppose a fire, as " arch-foe of all life abiding in material 
form," to exist beneath it. A fluid must, indeed, exist in 
the interior of the earth, it is said, since this foUows as a 
physiological necessity from the vitality of the terrestrial 
globe ; but this fluid is composed only of an aqueous solution 
at lie boiling temperature, the vapours of which, " enclosed 
in ihe vast vaulted cavities in the under side of the crust of 
1^ globe, possess by inheritance the office of producing ele- 
VBtion, outbursts, and earthquakes, and have exercised it, 
hereditarily, since inconceivably remote epochs." Many 
cmiostties of this kind are to be met with in G^ologv ; but 
we may remark in reference to that just mentioned, u we go 
80 far as to talk of a physiological vitality, and a skin of the 
earth, which cannot bear fire, the arch-foe of aU life existing 
Tinder material form, the formation of mountains might be 
e^lained much more simply, by saying that the skin of the 
said "earth-animal " had become wrinkled by time ; for the 
calculations of Gr. Bischoff would show that this animal is no 
longer young, since he considers that the origin of the coal must 
have taken place 9,000,000 years ago, to which opinion, how- 
ever, we cannot exactly subscribe. Of the interior of the earth 
one thing only is known with tolerable certainty, namely, 
that it must be specifically heavier than the surface, since the 
mean specific gravity of the earth, as a whole, is over 5 
(6.44), wlule the specific gravity of the surface, ascertained 
nrom known rocks, does not attain even 3. Some have con- 
chidedfrom this that the nucleus is formed of metals ; others, 
that the pressure from above has rendered ordinary rocks 
denser, and therefore of greater specific gravity, Ac. But 
I^eslie has calculated that all known materials of which the 
«nrface of the earth is composed would become so dense Mid 
heavy under this superincumbent pressure, that the specific 
gwvity of 5 would be far surpassed.* Therefore there can 
only exist extremely light and elastic substances in the inte- 
I 

f See the coocliiaian of this chapter. 



284 THIS MISrSBAL XHrGBOM. 

rior of the earth, never becoming denser and heavier Uuin 
8p. gr. 5, in spite of the enormous pressure. According to 
his notion, this matter is ligM, Since light is uBuallj re- 
garded as imponderable, and in the highest degree elastic, ft 
might indeed sustain a considerable pressure, and only become 
almost as heavy again as flint. But what would happen if this 
were the case, and an accidental experimental boring should 

?ierce into a crack connected with this compressed light P 
'he Hght would naturally expand with the greatest impeta* 
osity, and stream out.as a splendid fountain of Are, and there 
would be no night for a long time ; but the terrestrial globe 
would soon become hollow and void ; it would collapse into 
ruins, and the giants of our mountains fsEkUing in upon one 
another would form a fearful and monstrous chaos ; or the 
earth would be rent into small planets, or fly off as a dismal 
hail-cloud of meteoric stones, Heaven knows whither ! But 
let us return from the realms of fancy to the tangible crust 
of the earth. 

In addition to the peculiarities of stratification and unstrali* 
flcation, rocks have another character, which divides them into 
two main groups. In one of them no petrifactions of plants or 
animals are ever found ; in the other these do occur, often 
in small, and often in enormous quantity. To the non-fos- 
siliferous rocks belong the primitive and the volcanie rocks. 
The primitive rocks lie beneath the rest, and form mountain- 
chains, leaning against and between which the later rocks 
are found deposited ; and the name which they bear can in 
any case be accorded to them, since in all instances they have 
taken, either in a fluid or solid condition, a very early share 
in the formation of the crust of the earth. We behold the 
volcanic rocks, in some cases, rising before our eyes out of 
the interior of the earth, but with regard to others we know 
not to what period of the earth's formation we can in any 
way refer them. 

The most important of these rocks are the following : gra- 
nite, gneiss, mica-slate, syenite, clay-slate, porphyry, serpen* 
tine, and primitive limestone. We will examme these rocks 
more closely, in order, and mention incidentally a few of those 
minerals occurring with them which are of interest. 

Chrcmite is not a simple mineral, but a crystalline mixture 
of three minerals, called quartz, felspar, and^mica. Of qnarbs 
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(ciystaUised silica) we bsTe alreadj spoken under the bead 
of the siliceous stones, its pure varieties forming rock-crys- 
tal, amethyst, Ac, The ordinary quartz of granite (easily 
distinguished by giving sparks readily with steel) is only 
slightly translucent, and mostly of a greyish-white colour ; it 
does not exhibit any regular cleavage, and has a shelly frac- 
ture. The raae-quartz, as it is termed (&om Bodenmais in 
Bavaria and Siberia), is a beautiful variety. Felspar is a 
compound of silica, alumina, and potash, or soda, and espe- 
cially characterized by its capability of being split in two 
directions, at right angles to one another. It is not so hard 
aa quartz, and occurs white, or pale flesh-colour, or yellowish 
and greenish. A variety of a beautiful green colour is met 
with in small quantities; this is cut into ring-stones and 
similar objects, and is known as amazon-stone ; other varie- 
ties exhibit a golden glitter, and are called sim-stone ; and 
some have a whitish or bluish lustre, especially when cut into 
a round form, and these are called Tnoon-stone. The first two 
varieties of felspar occur particularly fine in the Ural ; the 
moon-stone is found in Ceylon, and also in Gkreenland. Ifiea 
has mainly the same constituents as felspar, but in different 
proportions, and is easily distinguished by being very per- 
fectly separable into laminsB in one direction. It has mostly 
a silvery or golden colour and a metallic lustre ; hence it is 
often called in popular language cafs silver and cafs gold, 
but it cannot be confounded with silver and gold, since it 
cannot be beaten out and extended by hammering, not to 
speak of its lightness, transparency, <S:;c. 

In granite, then, these minerals are collected into a 
granular aggregation, often very uniform, often with pre- 
dominance of one or other of the constituents. Occasionally, 
also, one of these is separated into large independent masses, 
and an occurrence of quartz in this way is especially im- 
portant, because it can be used in the manufacture of glass. 
Mica, too, is very useful when it occurs in large transparent 
plates, as is the case in many places in Siberia, as also in 
Norway. Such plates, which are met with twelve inches and 
more in diameter, are used for window-panes (Eussian glass, 
Marien glass), and are especially advantageous on account 
4)f their elasticity, and because they can bear great alterations 
of temperature without injury ; hence they are sought after 
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also by bakers for the lanterns which they use for lightmg 
their hot oycts, &c. Of felspar, which likewise appears pretty 
frequently in masses in granite, use is made in the manufac- 
ture of porcelain ; but it is by weathering or exposure to the 
rain ana air, in which the potash and a portion of the silica 
are removed by means of water, that it furnishes the proper, 
principal material for porcelain, porcelain^lay, which, how- 
ever, is abo frequently produced from other minerals besides 
felspar by weathering. In the manufacture of porcelain, the 
porcelain-day is mixed with a portion of felspar, both finefy 
ground, and formed by various operations into a plastic 
material, which, when shaped, is burnt in a powerful fur- 
nace, whereby the felspar is reduced to a glassy fluid, and 
penetrating into the infusible porcelain-earth, produces the 
well-known dense substance. Among the notable locali- 
ties furnishing porcelain-earth, are Aue, near Schneeberg, in 
Saxony ; Halle ; St. Yrieux, near Limoges ; Passau ; Ckon- 
wall, &c. The earliest porcelain was made by the Chinese, 
and already long before our era. The Portuguese firat 
brought it to Europe, and in 1695 unsuccessful attempts 
were made to imitate it in France. The European discovery 
of true porcelain originated with the German alchemist, 
Botticher, about 1707, and saved his life, after, he Had finally 
been compelled to confess that gold-making was a vmn 
pursuit. 

Ghranite is one of the most ornamental kinds of rock when 
the component minerals, especially quartz and felspar, occur 
equably and not in too large fragments, and when the felspar 
is of a reddish or yellowish colour. The red Egyptian 
granite, of which most of the old obelisks were made, is 
renowned, as also the granite of Baveno, on the Lago Maggiore, 
from which were hewn the columns of the restored church of 
St. Paul, in Bome ; the granite of Ingermannland, of whidi 
the pedestal of the statue of Peter the Ghreat, at St 
Petersburgh, consists (a mass weighing 1250 tons) ; the 
granite of the Yosges, Scoteh granite, ^., &e. In many 
kinds of granite the crystals of quartz and felspar are inter- 
posed and combined into longish, irregular masses ; and sudi 
granite, when cut in the direction of the cross fractme, 
exhibits markings like Hebrew characters, whence it is 
termed " letter-granite," and is cut into objects of all kinda. 
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Am a building-stone, granite is excellent as &r as regards 
soHdity and permanence, bat its bardness rMiders it difficult 
to work. 

Granite is met witb in enormous extent in the Alps, in 
tbe Black Forest, the Odenwald, the Thnringian monntams, 
Ficbtel-gebirge, Bobmerwald, and the Biesen-gebirge, in the 
sottth-eMi; of fVanee, the Pyrenees, in Great Britain, in the 
Ural and Altai, ia A^ca, Brazil, &c. 

The stone called gneiss is formed of the same constituents 
as granite, only in a granular, slaty state of aggregation ; and 
ia mico'slaief the constituents, mica and quartz, are present 
with very little or no felspar. These two kinds of rock fre- 
quently occur in company, and exhibit intermediate condi- 
tions. To these is aUied cU^-slate, a stone mostly evidently 
slaty, composed of extremely finely divided mica, quartz, 
felspar, and aluminous particles, but particularly charac- 
terized by the clayey odour it emits when breathed on or 
moiatened with water. There are several kinds of day-slate, 
and some of its forms also belong to a later period than the 
primitive rocks. This is rather a soft stone, and is of grey, 
brown, brownish red, or greenish or black colour. The 
property of splittiog readily into plates, and the moderate 
degree of hardness, render some of its varieties useful for 
many purposes, for roofing, and writing-slates, pencils, whet- 
stones, &c. There are important slate-qnarries in the north of 
England and North Wales, in France, at Angers, Charleville, 
^nd Grenoble, in Belgium near Liege, in the Hartz at Gk)slar 
and Hiittenrode, in Thunngia, Bayreuth, in the Ehine dis- 
trict, &c. They frequently contam slaty quartz, siliceow 
whist, as it is termed, enclosed in the form of lai^ beds. 
All these rocks are here and there rich in metals and ores. 
The celebrated silver-mines of Kongsbei^ in Norway, and 
of Freiberg in the Saxon £rz-gebirge, he in mica-slate and 
gneiss, those of Wittich iu Baden in granite, the gold mines 
of Schlangenberg in Siberia, and some of the Mexican, in 
clay-siate, those of New Granada in granite, the copper- 
mines of England in clay-slate and granite, the Swedish 
in gneiss and mica^schist, <&c. Iron, tin, lead, and other 
ores, are also found in the rocks of this group. Talcose slate, 
used for pedestals, slabs, or roof-slates, is also found in hnge 
beds in these rocks. HMc is a compound of silica and mag- 
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neaiay and forms a very soft mineral, feeling, as it weie, 
greasy to the touch, often laminated like mica, or forming 
in solid condition steatite or soap-stone, which when burnt is 
used for pipe-heads, for writing upon cloth, &c. In many 
cases hornblende (am^hibole) is associated with the con- 
stituents of granite ; it is a blackish-green mineral, which 
will split in two directions, forming an obtuse angle (124°), 
and is composed of silica, lime, magnesia, and protoxide of 
iron. Thus arise transitional conditions leading to what is 
called syenite, which consists essentially of felspar, s^ao with 
labrador and hornblende, and when the component particles 
are very finely divided forms the stone called diarite or green- 
stone. These stones are also frequently slaty. Syenite in. 
particular, which derives its name from the town of Syene 
(now Essen or Assuan, in Upper Egypt), is a beautiful stone 
in many of its varieties, and was used by the ancients for 
obelisks and columns. The Egyptian Labyrinth was deco- 
rated with columns of syenite. Syenite is not very generally 
diffused, but is met with in the mountain-chains of the 
Berg-strasse and of the Odenwald, in the Saxon Erz-gebii^e^ 
in Hungary, Sweden, Norway (with zircon), &c. 

Homolende occurs independently in stratified masses, as 
hornblende rock and hornblende slate, in gneiss, mica-slate, 
&c. Such stone is frequently used as a flux in glass-melting. 
Nearly allied to hornblende, differing only in containing a 
smaller proportion of iron, or none at all, is tremolite, which 
is not met with particularly often, but deserves mention, be- 
cause the fibrous varieties furnish most of the asbestos (amt- 
anthus), as it is called. Who has not heard of the incombus- 
tible linen of the ancients, made of asbestos P Pliny tells us 
much about it, but he strangely mentions it imder the head 
of flax, and says that there exists a kind which is not con- 
sumed by fire : " it is called asbestos by the Greeks, and grows 
in the deserts of India, which are guarded by serpents, in 
those sun-scorched deserts where it never rains." He says 
that he had seen tablecloths of this linen, which were not 
washed, but thrown into the fire, whence they came out beau- 
tifully white ; that the bodies of kings were wrapped in such 
doth when burnt, so that the ashes might not Decome min- 
gled with those of the fueL This linen was scarce and diffi- 
cult to work, and its price equalled that of pearls. Asbestos 
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really does occur sometimes in very lonff and delicate fibres, 
much of it resembling tbe finest silk, and it may be spun and 
woven with tbe addition of a portion of fiax, wnicli is subse- 
quently burnt out ; but the manufacture of textile fabrics 
^m it is at present yer^ limited, and is carried on rather to 
furnish objects of curiosity than of real use, although clothes 
for firemen, gloves, &c., have been made of it. raper has 
also been manufactured from asbestos, but its greatest appli- 
cation has been in the light-boxes, now discarded, in which 
the inflammable substance of the matches was dipped in 
sulphuric acid. The little bottles were filled with asoestos, 
whicli was soaked with sulphuric acid, and thus the matches 
were prevented from dippmg too far into the acid. Much 
asbestos came into the markets from Tyrol for this purpose, 
under the name of white feather-stone. The ancients also 
made lamp-wicks of asbestos, and it is stiQ used for these 
in Gfreenland. Varieties with long fibres are met with in 
Savoy, Piedmont, Tyrol, Upper Hungary, Siberia, &c. Dolo- 
mieu found such quantities of it in Corsica that he used it 
instead of tow or hay for packing minerals. He also states 
that it is advantageously used there, kneaded up with clay, 
in the fabrication of earthenware. To asbestos belong also 
the cottony masses which have been called rock-cotton, rock- 
leather, and rock-cork. 

Porphyry is a stone in some cases formed out of granite, 
in other cases of a very peculiar nature, and it is found in 
very different formations. Under this name is compre- 
hended every stone which consists of a solid general mass in 
which crystals occur embedded as if kneaded into a paste. 
The general mass, as well as the crystals, is formed in what 
is ordinarily called porphyry, of felspar and labradorite, and 
quartz in crystals or shapeless as what is called homstone. 
The red porohyry, with Uttle white crystals of felspar, ob- 
tained from Egypt, between the Nile and the Bed Sea, and 
from the district of Mount Sinai, is very celebrated. There 
are in Eome many antique columns, baths, vases, and the like, 
made out of such porphyry. In the Vosges, Hungary, Cor- 
sica, the Morea, &c., are found beautiful porphyries of 
various colours, brownish, red, black, and dark-green. The 
stone called by the Italians Verde antico, as forming the 

V 
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material of antique works of art, is partly porpKyry, paiily 
serpentiDe. 

Serpentine is a close-gndned stone, which is distinguished 
from all those at all similar to it by its softness, for it may 
be scratched readily with a knife, and can also be turned in 
a lathe. It is generally dark- green or brownish, bladdsb, 
&c., and it is frequently marked with streaks and spots. Ser- 
pentine is a homogeneous rock, and displays no stiatificatian. 
It is composed of silica, magnesia, and water, with a litde 
protoxide of iron. It contains twelve per cent, of water. 
This is the first time we have mentioned a stone containing 
water as an essential constituent. This wa,ter cannot be per- 
ceived in any way by the senses, or be pressed out mechani- 
cally, for it is chemically combined with the other constituents. 
But it is easy to ascertain the presence of water, by placing 
a fragment of serpentine in a slender tube of thin glass sevend 
inches long, and heating the part where the serpentine hes 
to redness, by means of the flame of a blowpipe directed 
against the outside. The water is separated by this, and is 
seen to become deposited in dew and in drops on the fuith^ 
end of the tube, which remains cool. If a hundred- weighted 
serpentine were operated on in this way, seven quarts of wat» 
might be obtained from it. Since serpentine forms large beds 
and masses of rock, and even small mountain-chains, especially 
in the Alps towards Italy, in Saxony and Silesia, in ITrsace, 
England, and Scotland, the amount of water which lies hidd^ 
in this stone is very considerable. What is termed Chlorite 
contains a similar proportion of water, and in addition to tiie 
other constituents of serpentine, also alumina ; coloured greai 
by protoxide of iron, it resembles a finely laminated green 
mica, and is known as chloritie-elaie, which forms large beds 
and small mountains in the Carpathians, Tyrol, Bohemia^ 
Norway, &c. Many other stones and salts contain a Btill 
greater quantity of water than these, and a common mineral, 
gypsum, contains 21 per cent. ; alum, 45 per cent. ; soda, 68 
per cent., chemically combined with the other ingredients. 

Serpentine is manu&ctured into pedestals, small columns, 
various kinds of vessels, snuff-boxes, inkstands, pipe-bowls, 
Ac, and there has long existed at ZobHtz, in Saxony, a par- 
ticular guild of serpentine-turners. Among the ancients it 
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was esteemed as a remedy against the bite of serpents, and 
serpentine vessels were supposed to deprive all poisons of 
tbeir destructive properties. Both serpentine and the old 
name of ophite refer to snakes, but it is uncertain whether on 
account of the supposed powers, or on accoimt of the streaked 
and spotted markings of this stone. 

JdJBertchaum, which frequently occurs with serpentine, is of 
somewhafc similar composition. It is an uncrystaluzed mineral 
of eartkj fracture, very light and soft, and greedily absorbs 
water. It is cut into the weU-known pipe-bowls, which are 
used either in the original condition, or after having be^x 
boiled in wax, milk, and oil. The principal locality of its 
oceunrence is Kiltschik in NatoHa (Asia Minor), but it is 
abo found in numy places in Greece, Spain, and Moravia. 

We have next to speak of a kind of stone, limestone, which 
occurs in the oldest rocks, as primitive carbonate of lime, of 
crystalline or granular structure, but also constitutes, in 
compact masses or in the form of an earth, a large propor- 
tion of the rocks subsequently formed. The rocks hitherto 
mentioned, it must be remembered, fonn the foundation on 
which all others rest, even though they often rise up between 
the latter. The rocks subsequently deposited over them, 
which are named according to the relative ages, transition, 
sedimentary, and tertiary formations, are composed principally 
of limestones and sandstones, which lie one above the other in 
Tflried arrangement, up to the most recent stones on the im- 
mediate sur&ce of the earth, still in daily course of formation. 

Limestone sometimes occurs in beautiful and varied 
crystals (calcareous spar), all of which are derivable, as indeed 
are the cnrstals of other minerals, according to fixed laws 
firom one form, this form being concealed, as it were, in ev^y 
crystal of calcareous spar ; for it may be discovered when we 
^lit such a crystal with a knife or a chisel, in the directions 
in which it is found to give way readily. This form resembles 
a cube which has been squeezed aside in the direction of one 
of its comers, and is called a rhombohedron ; and from the 
above-mentioned circumstances it is termed the cleava^ 
form (nuclear-form). Many crystals possess this capability 
of splitting, in various ways, often only in one direction, as 
for example, mica ; often in several directions, as in calcareous 
qNir, lead-gUaiee, rock-salt, fluor-spar, &c. ; so that in these 

Tr2 
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lafit it is firequentlj possible to split out a shape bounded on 
all sides 1^ flat faces, whicb, moreover, is otten extemaUf 
evident. In limestone, however, the external form is usually 
different, for instance, a six-sided prism, a six-sided pyramid, 
with inequilateral tnangles, &e. The number of differrat 
forms of crystallization, and the multifold modes of nmoii 
(combinations) in this mineral, far exceed those occurring in 
any other, extending to more than 700. A character of mul- 
tiformity like this, occurring in minerals, is not found in any 
other kmgdom of nature. All the plants and animals of one 
particular kind or species have, in the main, one particular 
shape, and this is the most important recognizable and dis* 
tinctive character ; but the same mineral may exhibit the 
most diverse forms, just as with one kind of building 
material, for example, with the same bricks, we may build 
walls of different forms ; the bricks are the same, but tiie 
external figure which they combine to form may vary to 
almost any extent. The smallest particles of a crystal are 
to be compared with such bricks, tne crystal itself with the 
building. But Nature builds up the crystals according to 
fixed laws, which reveal an inner connexion of the crested 
forms ; and these laws have been made out to such a point 
that we are able, for example, to calculate perfectly from the 
single stated form of cleavage (or splitting), of calcareons 
spar, all the other forms of crystallization in which it occurs, 
and we can afiGmn what these are, even though we have never 
seen them. This is a triumph of scientific mineralogy, and 
none other of the natural sciences possesses a simihir mow'^ 
ledge of the laws of form. 

Limestone is not very hard, and it may be scraped with a 
knife. It is composed of carbonic acid end lime (44 parts 
of carbonic and 56 of lime in 100 parts), and may be 
readily recog^iised by the lively effervescence which ensues, 
when muriatic acid is dropped upon it. This effervescenee 
depends upon the muriatic acid combining with the lime^ 
and consequently setting free the carbonic acid frt)m the 
latter. Carbonic acid is always a gas when not chemically 
combined, under common atmospheric pressure, and the dis- 
engagement of this gas causes the effervescence. When 
limestone is violently heated also, the carbonic acid is ex* 
pelled, and the lime remains behind as ordinary quiek-hme^ 
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If water is added to this btimt lime, it combines in a certain 
proportion with the lime, giving out in the operation great 
heaty as is observed in what is called slaking ume. Mortar 
is made by mixing with the slaked lime, sand, which con- 
tains quartzose petioles, and this is the mixture used in 
Iniilding. The hardeniz^f of mortar arises partly from the 
sQica of the sand combining with the lime, and partly by the 
latter gradually attracting from the atmosphere carbonic 
acid, which replaces that lost in the burning. This property 
of burnt lime, and the formation and application or mortar, 
were well known to the ancients, and Fmiy speaks of them 
and mentions lime-kilns, at the commencement of the Chris- 
tian era. 

Limestone, as it occurs in yast masses, is in many cases, 
as already s1»ted, of distinctly crystalline structure, but it 
very frequently appears quite compact in texture, or even 
earthy. What is called primitive limestone is of granular 
crystalline character, and in a few varieties looks very like 
fine white sugar. Such kinds are highly valued as material 
for sculpture. Among the principal quarries of this lime- 
stone, which, like every other hmestone available for sculp- 
ture and decorative purposes, is technically termed marble^ 
are those of Fentelicus, near Athens, those of Faros, and 
those of Carrara, in the Gulf of Genoa. The masterpiece of 
ancient Greek architecture, the Farthenon at Athens (a work 
of Phidias), was built of Fentelican marble ; the renowned 
sculptures of Fraxiteles, ApoUodorus, Cleomenes, and others, 
were likewise executed in the primitive limestone of Greece ; 
and the glorious creations of Canova and Thorwaldsen were 
formed out of Carrara marble. The ancient quarries of Fen- 
telicus, where the primitive limestone forms a vast bed 
among mica-slate, 'have been re-opened in recent times, and 
the costly material of this stone is the more sought after and 
used by sculptors, because the Carrara marble now quarried 
frequently contains greyish spots which are offensive to the 
eye. Farian marble also is now coming into use again. In- 
ferior varieties of the primitive limestone are also found 
at Wunsiedel in Bayreuth, at Schlanders in Tyrol, in the 
Pyrenees, in Sweden, and other places. 

Most marbles consist of those varieties of close-textured 
Umestane^ presenting no evident crystallization, though often 
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travened by crystaUine yeins, which are coloured aoad ca» 
pable of receiring a polish. Many of them possess partknilsr 
names: for example, the black variety is called Lucullan 
(nero antteo), from the Eoman Constd LueuUus, who yalQed 
it highly, and first caused it to be brought to Eome (probaWy 
from Egypt) ; the shelly marble, containing fossil molluscous 
animals, is called Lumachel (fiom lumaea, the snail) ; a 
Tariety occurring in France and Spain, composed of raried 
fragments cemented together by limestone, is called JBreeeia* 
marble, or Broeatello, The rosso antico from Egypt, and the 
giallo antico from Macedonia and Sienna, have received their 
names from their red and yellow colours, and are greatly 
prized in Italy. The churches of Eome are decorated with 
the most costly kinds of marble, many of which have been 
derived from ancient and unknown localities. 

Although marbles are by no means rare, only a very small 
proportion of the compact limestone is of such quality as to be 
serviceable as marble ; for the greater part of the limestone 
is of unattractive colour, and devoid of uniformity in its sub- 
stance, while the numerous fissures prevent its being worked 
in large masses, although it is used as a building material in 
many parts of the world. Thus almost all Paris is built erf 
the limestone of the environs ; Lyons likewise, and Mih- 
seilles, part of Eome, and many cities of Upper Italy, the 
pjrramids of Egypt, Ac. Ordinary limestones frequently c<m- 
tain fossils, and these differ to some extent according to the 
age of the formations. Tracing them upwards from the 
primitive rocks, the following principal limestone-formationB 
succeed each other in position and age, in the order they are 
enumerated. 

1. The Transition limestone (Silurian limestone), with fossils 
of peculiar crustacea (trilobites), Mollusca (orthoceratites), 
corals, &c., occurring in England and Wales, the Huix, 
Westphalia, Bohemia, &c., also in Sussia, North America, 
and elsewhere. 

2. The Mountain or carboniferous limestone, with coal-forma- 
tions (England and Belgium), in which occur ferns, equiseta, 
palms, marine mollusks, and some of the earliest fishes. 

3. The Magnesian limestone, in which some of the same 
fishes are found (England, Mannsfeld, the Hartz, &c.). 

4. The Muschelkcik, a limestone with abundance of i 
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diells, radiata^ and remains of aniinals Bimilar to crocodiles 
(Wurtemburg, Lower Franconia, the Yosges, &c.)* 

5. The Lias, with skeletons and bones of crocodile-like 
animals, fishes, mollusks, <&c. (England, Middle fVanconia, 
Wnartemburg). 

6. The Jwra limestones^ with the " roe-stone," or oolite^ 
containing nnmerous ammonites, belemnites, mollusks, am- 
phibia, emstacea, fishes, the earliest insects, dragon-flies, &q, 
(Jura, the Swabian Jura, the Bayarian Alps). 

7. The Chalk, likewise containing many fossils, some of 
which are peculiar to it (England, !^ance, &c.). 

8. The Calcaire gro$9iere, and 9, the jPVe«A-tca^^ limestones, 
tertiary beds (in the enyirons of Paris, Vienna, in the 
Netlierlands, &c.), in which occur both marine and firesh- 
water shells, also fresh-w'ater fish and the earliest traces of 
mammalia and birds (the former sometimes of gigantic size, 
as the mammoth, mastodon, &c.), which are still more abun- 
dant in the beds of sand, clay, and drift lying over them, and 
known by the name of dihmum. Millions of marine animals 
lie buried in the various limestone-formations and the sand- 
stones interposed between them, giving us evidence of the 
former existence of oceans whose waves swept over the whole 
earth. During the course of the long periods of the forma- 
tion of these remains, there must have been epochs in which 
islands were formed, these speedily acquiring a peculiar flora. 
The coal-beds give us evidence of this, and moreover it is 
seen from the nature of the coal-plants, that the climate of 
i^st age resembled that of our tropics. Such portions of 
land have been repeatedly submerged, and beds of rock have 
been deposited upon them, to form new and more elevated 
tracts of land, which, clothed once more with plants, became 
by degrees the dwelling-place of amphibia, and finally of the 
proper land-animals. The formation of the lias and Jurassic 
limestone must have constituted a very remarkable period 
in these by-gone ages. At that time the islands, overgrown 
with a strange vegetation, presented bays inhabited by 
frightful animals, such as the imagination can scarcely 
picture, even in conceiving the dragons which figure in the 
old romances. They resembled the crocodile in some re- 
spects, and attained a length of forty-five feet, many pos- 
seiBsed a neck resembling the body of a seipent ; some must 
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hsTe looked like hideous yampires. We find the skeletons of 
these animals, which are known under the names of Icthyo- 
saurus, Megalosaurus, Plesiosaurus, and Fterodactylus, still 
well preserved in particular beds of these formations, and 
among the most renowned localities for them may be men- 
tioned Lyme Eegis in England, Boll in Wurtemburg, Banz 
in fVanconia, Solenhofen in the district of Eichstadt, &c. 
The calcareous slate of Solenhofen, Pappenheim, and Eichstadt, 
is remarkable for its especial richness in fishes and Crustacea^ 
and the occurrence of c&agon-fiies, beetles, and rare pterodac- 
tyles. This calcareous slate is also interesting in another 
respect — the fact that it furnishes lithographic stone. It can 
readily -be split into plates, and these are trimmed up with 
small hammers and rubbed to a smooth face. In the process 
of lithography the drawing or writidg is made upon the stone 
with a resinous, greasy ink or crayon, and then the stone 
having been slighfly corroded with an acid, and coated with 
gum, the rollers of printing-ink only leave the ink upon the 
lines drawn with the greasy material. The Solenhofen 
(Killheimer) calcareous slate, with which the inventor of 
lithography, A. Sennefelder, made his first experiments at 
Munich in 1795, has up to the present time proved the best 
fitted of all stones for the art in question, and is exported to 
all parts of the world. It is also used for pedestab, tables, 
roofing, as a building-stone, &c. The quarrymen attend 
carefully to the fossils, which not unfrequently fetch a vet)' 
high pnce, and while this stone employs thousands, and has 
made many artists rich, in lithography, its fossils have been 
often hailed as the discovery of a treasure. Many a poor 
mason, who builds in a slab of Killheimer stone, buries, with- 
out knowing it, his own good fortune, while many gain by a 
single stroke of the hammer, bringing to light, for instance, 
a fine crustacean or a pterodactyl, more than they could earn 
by the toilsome labour of many weeks. 

Ordinary limestone is frequently mingled with clay, and 
many kinds contain as much as 20-30 per cent, and more. 
Among these aluminous or argillaceous limestones are the 
hydraulic limestone and marh Before going any further with 
the characters of limestone, it will be advantageous to saj 
something about clay. Cla^r is a chemical compoimd of two 
earths, siHca and alumina, with a certain proportion of water. 
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It is uncrystallized, soft, gi'easy to tbe touch, exhales a pe- 
culiar odour, and becomes liardened (contracting also) when 
burnt. Most kinds of clay can be kneaded into a plastic mass 
with water, and in this state form tbe material of pottery. The 
vessels are shaped out of the moist, well-kneaded earth, dried 
and then burnt to make them hard and solid. Many clays 
are white, many yellowish, greyish, or even of vaneffated 
colours. The yellowish is tinged by an admixture of ferru- 
gineous ochre, which is a compound of peroxide of iron and 
water. When this is burnt, the water is expelled, and the 
anhydrous oxide of iron remains as a colourmg matter, but 
since this is of a red colour, the yellowish clay becomes red 
by burning, as may be seen in many kinds of bricks, &c. 
Ckty^ is universally diflRised, and occurs especially in recent 
formations and in flooded lands. It mostly forms beds in 
large masses, often attaining a thickness of from 300 to 
500 feet. The same use to which it is put now-a-days was 
known to the ancients. Pliny speaks of walls and nouses 
built of clay and branches. Baked bricks are mentioned 
even in Grenesis, and the walls of Babylon are said to have 
been built of broad bricks cemented with bitumen, and this 
is now proved clearly to have been the case with Nineveh. 
The potteries of Samos are mentioned as famous in antiquity, 
and we abo read of clay utensils as articles of luxury. The 
Emperor Yitellius had a dish made, which cost a million 
sesterces (above 2760/.). Clay-pipes for conduits, stoves 
for heating baths, and also sarcophagi, were made of burnt 
clay by the ancients, and the sculptors also modelled their 
works in clay, as is done at the present day. It was also 
used for moulds in casting metals, and we read in the Bible, 
that Solomon caused vases to be cast from the purest ores in 
an earth of this kind. It has already been mentioned that 
porcelain-earth is a kind of clay. The finest kinds of clay ' 
are used in the manufacture of what are called Cologne 
pipes* 

Limestone, containing the proper proportion of clay, ac- 
quires when gently burnt the remarkable quality of harden- 
ing directly with water, without the addition of anything else, 

* Loam 18 an impare clay, mixed with sand and carbonate of lime. Among the 
finer kinds of cky which are not plastic are boUf lithomarge, and fuller's earth. 
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and it tims fiimklies a mortar wbicb is particnlarty exceUent 
for the strength with which it holds tinder water. On this 
aoconnt it has been called hydraulic limestone. There is 
a peculiar componnd of clay and lime formed during tiie 
burning, which has the power of taking water into chemical 
eombination, and this is why it holds so well under water. 
The generality of what is called marl may be regarded as a 
hydraulic limestone of earthy formation, it is often slaty on a 
large scale, marh/slate, and this accompanies, in beds and 
stratified layers, the various, and particmarly the more recent 
limestone formations. Marl usuiuly betrays the clay it con- 
tains eyen by the odour when breathed upon, and it is easy 
to ascertain the existence of clay in a limestone by pulreriz- 
ing the stone and adding muriatic acid until all effervescenee 
ceases. The calcareous matter is dissolved, and the clayey 
lefb behind. Marl is frequently applied in agriculture for ^ 
improvement of the soil, and especially serves as a means of 
giving substance to a poor calcareous or sandy soil. Among 1^ 
earthy varieties of limestone we must menl^on chalk, used so 
much for drawing, as also for whitewashing, Ac, for which par- 
poae it is offcen rubbed down in water, and the finer partieks 
separated by stirring the whole and pouring off the liquid a» 
soon as the coarser particles have settled, the finer particles 
being lefl to settle from the liquid in another vessel ; this puri- 
fied chalk is called whitening. Chalk occurs very extensively 
in the south-east of England, in the north of Prance, in l^e 
Danish Islands, in Ehenish Prussia, the Netherlands, &c. B 
veiy frequently contains a very well-known mineral embedded 
in it, jxamelj, flint, which consists essentially of uncrystallixed 
silica. It forms nodules and irregular lumps, which in the 
manufacture of gun-fiints are first cut into thick plates and 
then broken up into the elongated fragments. A clever work- 
man can chop out 1000 flints in two or three days. Pormerfy 
many communities in Prance were engaged in this branch of 
industry, but now the introduction of percussion-caps saA 
phosphorous matches has greatly diminished the use of flints. 
Both in many flints and in many kinds of chalk, as also in 
the impure varieties of earthy quartz called tripoU, adhesive 
slate, poUsMfiff'Slate, &c., have been found those remarkable 
infusoria, which in many cases form rocky strata sometimes 
fourteen feet thick. These animalcules, or rather their r&* 
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maiBSy are so small, that a calotilation of the contezits of a 
fabic inch of the said adhesive slate grres 41,000,000 of them. 
The most recent of all limestone formations, still in course 
of production, is that of the calcareous stalactite or ctficih 
ream* tufa. This stone, called travertine m Italy, originates 
tiiTOugh the deposition of carbonate of lime by water, in 
wluch it is dissolved by excess of carbonic acid, when such 
water comes to the surface, it gradually loses this solvent 
cttrb<»uc acid, and the carbonate of lime is precipitated. 
Whien this takes place by the water oozing through upon the 
loof of a cavern, each drop deposits a litSe lime, and in the 
eourse of time these form cones like icicles, the stalacHteg, 
sm they are called. When the limestone is deposited over 
any object as an envelope, it is called inerustatum. The 
Muggendorf caverns in Franconia, those of Antiparos and 
Tkermia in the Grreek Archipelago, the Adelsberg Grotto 
in lUyria, the Baumann's Honle in the Hartz, the Kirkdale 
Cavern in Yorkshire, and Montserrat in Catalonia, are re* 
nefwxked for their multiform stalactites. In connexion with 
these caves, may be^ mentioned, as an example of the way in 
i^eh mad fancies try to find a place even in natural science, 
that a eertain cosmogonist has explained them to be the fos- 
silliaed skulls, windpipes, &c., of ancient animals. * These 
animal fl must, consequently, in many cases have been large 
eotough to cover a space of sixteen square miles or more ; 
the Gnacharo Cave in America, which is 250Qfeet long, bemg 
the petrified windpipe of a long-necked and gigantic bird ! 
&e. The quantity of tufa sometimes deposited by cold and 
hot lEqpringB is extremely great. The hot springs (rf San Vig- 
none, near Florence, have formed beds of trav^ine 250 feet 
long, and as much as 200 feet thick ; the three warm springs 
of llan Eilippi, which empty themselves over a marsh, have in 
about twenty years deposited there amass of travertine thirtf 
feet thick ; similar formations are found at Temi, and in the 
neighbourhood of the hot baths of Yiterbo, in the Papal States, 
in the Greek Islands, at Carlsbad, &c. Enormous masses of 
calcareous tufa have also been formed by the springs of 
Oanstadt, near Stuttgart. Travertine is a good building«stone, 
and a part of St. Peter's, the Colosseum, and many ancient 
Soman works, were built of Soman travertine. 
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Two other mineralB have still to be mentioned in connenon 
with the preceding, one of which consists, like limestone, of 
carbonate of lime, but in a different form of crystallization, 
while the other is composed of carbonate of lime in combrDA- 
tion with carbonate of magnesia. These minerals are Arra- 
gonite and Dolomite, Arragonite is only essentially distinct 
&om limestone through its crystallization, its crystab cannot 
be split according to a rhombohedroid shape like calcareous 
spar, but form rhombic and unequally-angled six-sided prisms, 
and often occur long and slender, and needle-like, or heaped 
together in masses like collections of little rods. On the 
whole, arragonite is not found in large masses, although it 
occurs in many localities, in particularly fine varieties at 
Molina and Valencia in Arragon, Dax in France, Bilin in 
Bohemia, Leogang in Salzburg, the Tyrol, &c. To this also 
belongs what is called iron-hloom, which occurs in shrub-like 
and coral-shaped masses of white colour and remarkable 
beauty in the Schatzkammer at Erzberg, near Eisenerz in 
Styria. Dolomite, called after the French geologist Dolomieu 
(bitter spar, bitter limestone), resembles calcareous spar in 
crystallization, cleayage, &c., but may be readily distinguished 
from it by the absence of effervescence when it is wetted with 
hydrochloric acid. The effervescence does not take place 
until it has been reduced to powder. This mineral is met 
with crystallized, and also of compact texture in large masses, 
sometimes in connexion with primitive rocks, or with various 
calcareous formations, particularly with the Jurassic lime- 
stone, as at Bamberg, Muggendorf, Streitberg, where it forms 
the cavern already mentioned. It is also very remarkably 
exhibited in the Fassa Valley of Tyrol, at St. Qothard, Ac., 
and the mountains and cliffs formed of it mostly have a 
strange tower-like form, the peaks often looking like ruined 
walls or castles. Like limestone, dolomite is used for 
building, for the manufacture of mortar, hydraulic lime, Ac., 
and moreover for the preparation of Epsom salts In reference 
to the scientific explanation of its formation, this stona may 
be truly called a " stumbling-block," for geologists have been 
contesting about it for four-and-twenty years, and are not yet 
agreed. The strife turns chiefly on the assumption that 
dolomite is a limestone metamorphosed through volcanic 
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action, but it is not evident how the carbonate of magnesia 
could get into it in this way. 

It has been stated above, that the portion of the crust of 
the earth lying above the primitive rocks is composed prin> 
cipaUy of limestones and sandstones alternating vnth. each 
ptner, and we have briefly discussed the most important of 
the calcareous formations. The kinds of rock which are 
known by the name of sandstone consist essentially of coarser or 
finer granules of quartz, felspar and mica, with little fragments 
of granite, clay, slate, &c., these granules and sandy portions 
being connected together by a quartzose or aluminous, or 
sometimes calcareous cementing; substance. When the com- 
ponent particles are large, they form what is called Breccia and 
Conglomerate^ which frequently exhibit transitions into sand- 
stones. The sandstones include as many formations as lime- 
stone, and are distinguished by their position. The most 
important, beginning with the oldest, are as follows : Ghrau^ 
wache, usually a coarse mixture of quartz, siliceous schist, 
clay-slate, &c., rich in metalliferous veins (Scotland, Scandi- 
navia, the Hartz, Taunus, Thuringer-Wald, &c.) ; the old 
red sandstone, carboniferous sandstone, or the dead-red sand- 
stone {rothtodtliegendes, so called because the appearance of 
this sandstone is a sign to the miners of Mannsfeld that 
they have reached the l^t of the metalliferous rock) (Devon- 
shire, Scotland, Thuringia, Kur-Hesse) ; varteaated sandstone, 
Ikeuper sandstone, lias sandstone, quader sandstone, and mo^ 
lasse or lignite sandstone. The hard kinds of sandstone are 
used for building and for mill-stones, those of particularly 
fine texture for whetstones and hones. Among the con- 
glomerates must be especiaUy mentioned the nagelfluhe, 
which is composed of limestone, sandstone, granite, porphyry, 
&c., cemented together by a calcareous substance. This rock 
is used as a building-stone. 

In the various limestone and sandstone formations we 
find comparatively small quantities of many other minerals, 
some of which, however, are of very great value in the arts. 
Among these are the coal and lignite (or hrotvn coal), rock-salt, 
gi/psum, sulphur, and others, which we will now speak of 
more in detail. 

Cdal and lignite are incorrectly included among minerals, 
since they are of organic origin, and may be compared to a 
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eertain extent with braaclieB, fragments of roots, ftc.,wldeh 
are buried in a peat-bog. They lie in the province rather otik^ 
study of putrefaction, which constitutes a branch of organic 
chemistry, but since their occurrence in the stratified rocks 
is of importance in many respects, they usually find a plaee 
in min^^ogy and geology. These coals are the remains of 
a vegetation which no human eye saw in its prime; £» 
in the time when it flourished there existed no human beings ; 
only monstrous creatures allied in form to sharks and croco- 
diles, or in the later formations, prototypes of our rhinoceroees 
and elephants, can have known them and dwelt among 
their sedges and thickets. In the true coal-beds are found 
gigantic kinds of horse-tails, arborescent ferns as much as 
fif^ feet high, chib-mosses sixty or seventy feet high, pahms, 
&c- ; in the lower beds of the lignite, palms, with trees of tropi- 
cal character, and various conifers ; and in the upper beds ap- 
pear pines, firs, maples, poplars, &c. In the lignite of Friesdor^ 
near Bonn, a fossil trunk was found in an upright position, 
measuring eleven feet in diameter, and in wUch 792 »mnal 
rings were counted. This gives us a striking illustration of 
the vast periods of time which have passed bjr on earth, and 
although chemistry is capable of strengthening and concen- 
trating active forms, ,in a high degree, and although this 
magical science can often bring about in a few minutes things 
that require many years to effect in the ordinary course of 
nature, the contemplation of the enormous sum of yeazs of 
past times, warns us not thoughtlessly to over-estimate tiie 
experiments of the laboratory, when we are investigating 
great geological phenomena ; for by continued action tlm)ugh 
thousands of years very weak agents are capable of producing 
results which at first sight we should imagine to be impofl- 
sible. 

We are sufficiently well acquainted with the composition 
of wood to perceive what changes occur when it passes into 
the condition of lignite or of true coal. Three elem^ats, 
carbon, hydrogen, and oxygen, are the constituents of woody 
fibre ; as soon as the life of the plant ceases, a gradual proeeas 
of decay commences, in which these three elements enter 
into combinations which did not previously exist in tibie 
wood, and with the formation of these compounds begins a 
condition of carbonization. A portion of the carbon eom- 
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bi&68 with the oxygen to form carbonic acid, another portion 
with the hydrogen to form carbnretted hydrogen, and a por- 
tion of the hydrogen with the oxygen to form water. Carbonic 
acid and carbnretted hydrogen pass off in the state of gas, and 
if tibere were enough hydrogen and oxygen to combine in this 
way with all the carbon, the wood might, under favourable cir- 
dunstancee, gradually become wholly decomposed into such 
gases ; but this is not the case, aad therefore carbon remains 
behind. Even if we did not know by the position of the strata 
that the true coal was older than the lignite, we could be cer- 
tain of it, from observation of the factthat the process of decom- 
position has advanced further in the former than in the 
latter ; it contains, namely, more carbon and less hydrogen 
and oxygen; while the lignites, especially in the varieties 
which are called hitummotis wood and exhibit a very distinct 
woody texture, stand much nearer to recent wood in their 
diendcal composition. There exists a kind of cbal called 
anthracite, which occurs in older formations than the ordi- 
nary coal. This kind may be regarded as the final result of 
the process of change just described, and it often contains 
only traces of hydrogen and oxygen. Anthracite has a 
me&llic aspect and an iron-black colour. It makes a good 
fuel with the aid of a blast or a powerful draught, and is 
especially used in the United States, where the amount 
quarried in 1835 amoimted to about 5,600,000 tons. 

Ordinary or black coals are frequently so like lignite that 
they cannot be distinguished in small fragments ; for although 
many kinds of lignite (or brown coal) are of a brown colour, 
very many of them are as black as ordinary coal. Their beha- 
viour with solution of potash affords a good means of distinc- 
tion. When pulverized ordinary coal is boiled in solution of 
potash and filtered, the fluid acquires a pale, slightly yellow 
colour ; when lignites are treated in the same way, they give 
a brown, mostly a dark-brown solution. 

It has been said already that the true coals are more at 
home in the older rocks than the lignites are. In conjunc- 
tion with the carboniferous sandstone, shale, and red sand- 
stone, they constitute one great formation, and occur alter- 
nately with these rocks in layers or beds three or four feet 
thick, sometimes manv lying one upon another. Coal has 
been found at Sta Fe de Bogota up to a height of 8000 feet, 
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and near Whitehaven, in England, down at a depth of more 
than 1800 feet below the level of the sea. The carboniferons 
formation is very widely diffused, and not only Great 
Britain, but Germany, the north of Erance, and Belgium, 
have abundance of rich coal-mines. They occur also on the 
left; bank of the Bhine, near St. Ingbert, Saarbruckaoi, 
Eschwefler, Aix-la-ChapeUe, &c, ; in Westphalia, the Hartz, 
Bohemia, Thuringia, Saxony, Silesia, &c. 

The formations of Aniche, Anzin near Yalenciennes^ 
Mons, Charleroi, Namur, and Lie^e, are likewise very rich. 
The Belgian pits yield annually about 3,200,0Q0 tons, the 
Prussian 2,000,000 tons, those of the Austrian dominions 
350,000 tons. But the most important are those of Great 
Britain. The pits of Newcastle alone annually furmab 
10,000,000 tons, and there are also mines of vast extent in 
South Wales, Scotland, the Midland Counties of England, 
&c. The yearly product of the coal-mines of Great Britain 
exceeds 20,000,000 tons, and occupies more than 100,000 
persons. The annual value is said to amount to 9,000,0002. 
sterling. Portugal, Spain, and Italy, contain little-known 
coal-mines, as also do Sweden, Norway, and Eussia ; China 
is said to be very rich in them, and they are very extensive 
in North America. 

Coal is of the highest importance for fuel and material for 
illumination, and many pits which yield this peculiarly car- 
bonized wood of the ancient world have become really gold- 
mines. In Europe it has been used for fuel about one nun* 
dred years, while, according to Marco Polo, the Chinese 
burnt coal even in his time (1270). It is either used in the 
natural state, or after the volatile constituents have been re- 
moved and made use of for gas-illumination. When coal is 
heated in a close vessel fiimished with a delivering-pipe for 
the gas (in a retort), various volatile matters are set free, 
and among them a carburetted hydrogen gas, which, when 

f)roperly purified, bums with a white light. This gas is col- 
ected in great receivers, over water (gasometers), and then 
conveyed away in pipes for general consumption. The resi- 
duum of the carbon left in the retort is called coke, and con- 
sisting chiefly of carbon, with merely a few earthy ingre* 
dients, forms an excellent fuel. Under this treatment the 
best kinds of coal undergo a kind of fusion, and the coke 
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then consists of porous masses swollen up as it were, and of 
a grey metallic aspect. The first attempt to apply the car- 
buretted hydrogen of coal to illumination was made, but 
simply experimentally, by Lord Dundonald, in 1786. The 
invention of practicable and profitable gas-lighting is due to 
Murdoch, about 1789 ; but the gas-lighting of streets was not 
effected till 1812 in London, and 1815 in Paris. The Saxon 
chemist, Lampadius, and the French, Lebon, had much earlier 
called attention to this application. How enormous the con- 
sumption of coal for gas-lighting is, may be deduced fipom the 
following statements : — The lighting of London for one year 
requires 2,646,000,000 cubic feet of gas, and the production 
of this consumes 18,150 tons of coal ; in the longest nights 
13,000,000 cubic feet of gas are burnt, which are obtained 
from ^5 tons of coal. There are more than 180 gasometers, 
and the cast-iron retorts weigh more than 2250 tons. When 
we reflect upon the present diffusion of gas-lighting, and the 
application of coal and coke for fuel, and the thousands of 
human beings who obtain labour and support by it, we see 
what a value these mummy-like corpses of the lost vegetation 
of a former epoch possess in regard to the arts and to the 
necessities and conveniences of l3e. But the earth seldom 
offers a good without asking for a sacrifice, and perhaps few 
of those who admire the radiant gaslights of theatres and 
festive halls, think that a similar gas is the terror of the poor 
miner in the dark pits and galleries of the coal-mines, and 
not unfrequently scatters death and destruction among them. 
Pop the pit-gas, as it is called, becomes liberated from the 
coal-beds, and accumulating in cavities, often rushes out sud- 
denly, mixing with the atmospheric air, and becomes inflamed 
by the lights of the workmen, when fearful explosions ensue, 
often blowing up parts of the mines and burying everything 
in ruins. These are the dreadful "fire-damps" which, from 
1827 to 1842, killed or crippled some 9600 workmen in the 
pits of England, !Prance, and Belgium. In spite of the Davy 
safety-lamp, the coal-working of these countries costs more 
than 600 human lives annuaUy. This lamp, the invention of 
the celebrated chemist Sir Humphrey Davy, consists of a 
little lantern enclosed by very fine wire-gauze. When ex- 
plosive gas is present, it enters the lamp and bums inside it, 
but the cooling metallic gauze prevents the flame from passing 
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Co9' ^^^ at St. Etienne, near Lyons; at Duttw«lfir,in 
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^^y^f^s ascribed to the decomposition of sulphuret of iwn 
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^^ slowly at a certain depth, because there ifl ^^1^ 
^cient access of air. The buming coal of DuttweUerhtt 
^en on fire for 130 years ; the Fanny-pit, in ^Y^r Sflesj 
lias been buming since 1823. This natural heating <» the 
soil has been nude use of, in Saxony, for example, in feTOB^ 
able spots, for the formation of hot-beds and the cultivato^ 
of southern plants ; and thus it is the strange destiny of wtf 
carbonized remains of many palms, which flourished ages ap 
in a lang-lost tropical climate, in the present day to fi»<* 
pine-appks. . , 

In connexion with these coals "must also be mentionea 
hkmn/en and asphaltwn, which substances are in some etf^B 
contained in black coal, and probably derive their origin fiwa 
it. Bitumen is a very thin, volatile, and readily inflwnmw** 
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flmd (the tbiimest tnaiBparezit yaneties are called na^thd). 
It floats upon water, is unctuoas to the fee^l, of aromatic 
odoiEr, and sometimes colourless azxd clear, sometimes yellow 
and brown. It is coxaposed of carbon and hydrogen. It 
mostly springs forth with water from crevices in limestones, 
marls, or sandstones, and is met with in great qnantiiy on 
tbe island of Tschelekae, azid near Baku, on the Oaspian Sea, 
in the Burmese empire, in Zante, &c. It is used for purposes 
of illumination, as a yamish, as tar, for the solution of 
caoutchouc, &c. At Baku it is volatilized from oriflces in the 
ground, in such abundance that it is set; on Are, and the flame 
used for cooking. Asphaltum is a soft and tough substance, 
of a pitchy black or brown colour, with a greasy lustre, aaid 
o£ a slight bituminous odour. It is easily fofflble, inflammable, 
and composed of carbon, hydrogen, and oxygen. It is met 
with in hmestone and sandstone formations, occasionally in 
considerable quantities, as on the island of Trinidad, and in 
the Bead Sea, which casts up the asphaltum upon its shores, 
where it is collected and sold under the name of Jew's pitch. 
It occurs also in Sicily, Tyrol, Neufchatel, in IVance, and 
England, and is used as tar, and also in combination with 
grayel, &c., for pavements. 

Under the head of the precious stones, pure carbon was 
spoken of as appearing crystallized in the diamond, but there 
is another ntineral composed essentially of carbon, yet not 
having the slightest resemblance to the diamond, nor stand- 
ing in any closer connexion with coal. This mineral isffn^kite 
(known also a&phmbaao or hlachlead), the name of which is 
derived from the Greek word ypa^w, signifying to wriie, be* 
cause it can be used for writing. Graphite has a metnUic 
lustre, and an iron- or steel-grey colour, and it is very soft 
aiad unctuous to the touch. It ordinarily forms flnely-scaled 
masses ui granite, gneiss, primitive limestone, <fcc. The flner 
kinds are manufactured into blacklead-pencils, and the 
graphite of Borrowdale, in Cumberland, is particularly well 
adapted for this ; the coarser kinds are used for blacking 
stoves, or rubbed up with grease to smear over machin^, 
aad also for coating moulds in electrotype operations. Much 
graphite is found near Haffiier-zeU and Griesbach, in the 
district of Fassau, and is used, mixed with day, in the 

x2 
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fabrioation of " Fassau crucibles," used for melting metab, 
and exported to great distances. 

Boch-^alt constitutes a formation subordinate to the lime- 
stones and sandstones, of not less importance than the coals. 
When we reflect upon the consumption of this salt, as a con- 
diment, for salting meat, fish, and vegetables, how it is used 
in the manufacture of hydrochloric acid, chlorine, and soda, 
and thus has become of so much importance in bleaching, in 
the manufacture of soap, &c., the thousand applications it 
finds in glazing earthenware, the manufacture of glass, dijemgy 
&c., we cannot but regard it as one of the most valuable gi^ 
of nature, far more valuable than the whole of the precious 
stones, with all their glory. In the traditions of the oldest 
nations we find it taxed on account of its value ; it is men- 
tioned by Moses as an essential addition to the meat-offerings, 
and it was the symbol of permanence and of wisdom. So 
necessary an element is salt, says Pliny, that its name has 
even been applied to intellectual pleasures, and no better 
word can be used to express the sweetness and highest joy- 
fulness of life, than the name of salt.* It was also renowned 
among the alchemists, and by many of them was named as 
one of the three principles of the great art (salt, sulphur, and 
quicksilver). 

Eock-salt is often met with in cubical crystals, which can 
also be obtained very well marked by dissolving a large 
quantity of common salt in water, and allowing the solution 
to evaporate spontaneously. The crystals may be split pa- 
rallel to the faces of the cubes. Eock-salt is soft, transparent, 
translucent, of the specific gravity 2.2, and easily fusible. It 
is composed of two elements : chlorine, 60.7 per cent., and 
sodium, 39.3 per cent. It has often a granular fracture, more 
rarely it is fibrous, and it is found colourless or of various 
hues, such as yellowish, red, blue, &c. At Hallstadt, near 
Salzburg, especially, isolated pieces are found of the most 
beautiful sapphire-blue colour. The miners there carve 

* The yarions salts, soda, saltpetre, sal-ammoniii, Glanber*s salt, Epsom salts, 
and borax, important in the arts, and to some extent also in medicine, also occor 
in nature (some of them dissolved in water), but they are for the most part pre- 
pared artificially, and we pass them over here, since they belong more especially 
to the domain of Chemistry. 
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crosses, pictiire-frames, and similar articles, out of white salt^. 
and inlay them with little pieces of the blue salt. Eock-salt is- 
constantly accompanied by gypsum, anhydrite, and clay. Gyp- 
sum is a sulphate of lime with water ; anhydrite is a sulphate 
of lime containing no water. Salt occurs with these minerals 
ofben in large and tolerably pure masses, and often in small por- 
tions imbedded in claj. The salt-formation frequently fills up 
a trough-like depression in limestone or sandstone rocks, and 
the salt is got out in two different ways, according to the con- 
dition in which it is found. When it exists in large masses^> 
it is quarried and obtamed in fragments and blocks, but whep^ 
it is mingled with much clay, it is dissolved out in water, and 
the solution or brine, called in Germany aoole, is boiled down 
to remove the water. In order to effect this solution of the 
contents of the rocks, vast chambers are excavated in them, 
into which water is conducted. The water dissolves the salt 
out of the walls of the chambers, and when it has become 
sufficiently saturated (containing 26 per cent, of salt), the 
brine vs^ conducted into the pans and boiled down. The 
largest bed of salt known, is in Galicia, near "Wieliczka, and 
Bochnia, at the foot of the Carpathians. It extends about 
460 miles, is over 90 miles in breadth, and is 1200 feet thick. 
The rock-salt is quarried and sent away in masses, sometimes 
weighing 330 lbs. (called -BaZ»a«cw). The mine of "Wieliczka, 
in which the pits, galleries, and passages, if placed end to end, 
would extend about 400 miles, employs 800 or 900 persons, 
and annually yields about 50,000 tons. Tradition says that 
the pious Polish princess, Cunigunda, wife of Boleslaus V., 
caused the discoveiy of the mines of Bochnia in 1252, and of 
Wieliczka in the lollowing year, through her prayers. A 
miracle is related in reference to this ; it is said that a ring 
which she had thrown into a salt-spring in Hungary, was 
found again in a piece of rock-salt in Bochnia. In the salt- 
mines, caves like vast halls have been made, partly lined with 
blocks of salt, as with masonry, and decorated with statues, 
altars, and the like, carved out of rock-salt. One of these 
chambers alone, that of Michalowic, has exclusively furnished 
occupation to the salt-miners for forty-four jrears. !&ock-salt is 
quarried in a similar way in Cheshire, where it often occurs clear 
and colourless; at Cardona, in Catalonia, where it comes out on 
the surface, and is worked like a stone-quany ; at Kerman, in 
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Penia, where it is used to some extent for bmLding ; at Sanbi 
!Fe de Bogota, intheGulf of Mexico, &a. There are large woiks 
in what is called the Alpine limestone, belonging to the Jn- 
raane limestone formafcion, at Hallein and Berchtesgaden, near 
Salzburg ; at Ischl, HaUstadt, and Aussee, in. the Salzkam- 
mergnt (Austria), and at Hall,, in Tyrol. The greater por- 
tion of the salt of these mines is obtained by washing it out 
by water; since it occurs in streaks and little firagments 
mulled with clay and gypsum, which mixture is also called 
" hazel-rock." The charnbers and sinkings which are formed 
to receiye the water are often of considerable size, as may be 
imagined £?om the fact that the brine from one such chamber 
not unfr>equently yields as much as 7600' tons of salt. ¥rom 
25,000 to 30,000 tons of salt are obtained annually in this 
way from the Durren mine, near HaUein. The salt-mine of 
Berchtesgaden furnishes a similar proportion. The !Eteichen- 
bach coiiduit, for conveying the brine from Berchtesgadrai 
over Btoiehenhall to Eosenhehn is very celebrated. It ex- 
tends over a mountainous country to a distance of neexiy 
fifty miles.* Near Wimpfen, in "Wurtemburg, water is ad- 
mitted into the bed of salt by a boring, and the saturated 
hrine is pumped out again. !NraturaL brine of similar origin 
i» met with in many phices, flowing from the earth in springs 
more or less impregnated with salt, such as the Beichenhall 
spring, wifch 23 per cent, of salt., the Luneberg, with 25 per 
cent., the Schonebeck, with 13 per cent., &c. But few of 
these springs ace sufficiently rich in salt to repay actnal 
boiling dowm The brine is therefore concentrated bv allow- 
ing it to percolate through piles of brushwood in a.&ee cur^ 
rent of air, by which means a considerable part of the water 
is evaporated. This operation is called graduation (thom- 
graduation). Sea-salt contains about 2^ per cent, of common 
salt, and it has been calculated that if the ocean was evapo- 
rated until the salt crystaUized, the latter would form- a 
layer 700 feet thick all over the bottom of the sea, or the 
surface of aU the solid land of the earth could be covered 
with a layer of this salt 2000 feet deep. Salt is also obtained 
from searwater by allowing it to evaporate spontaneonsly in 

* The object is to convey the brine into the vicinity of forests supplying fudi 
'^jr the evaporation. The pipes once laid, the liquid makes its own way, while 
-) carriage of wood through such a country would be very costiy. 
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Ae smhnes, or saUrwarics, on tlie sea-shore. Eock-salt also 
occurs in great abimdance as an effloreseence from the soil of 
the steppes, on the Caspian sea and the Lake of Aral, and at 
DaDkaii in Habesch, ^ere the soil is covered with snowy, 
shrob-like growtiis for the space of four d^s' jonrnej. It 
likewise occurs in Brazil and Chili. On Lake Mingo, in 
Texas, it is deposited on the shore as a crust, so thick and^ 
bard that it can be qnairied into blocks ; the crust is re* 
newed again in a few days. This salt (which is yolatiUzed 
at a white heat) is also met with in the sublimates of vol- 
esnoes, and many beds on Yesuyius exhibit a coating or 
patdies of it in their cracks and crevices. 

It has been mentioned that g^sum and anhydrite, in par- 
iicalar, uniTersall;|^ accompany rock-salt, associated with cla^, 
sad that gypsum is composed of sulphate of lime (sulphuric 
acid 46.6, hme 32.5, and water 20.9, in 100 parts), contain 
water, while anhydriie is totalb^ free from it (sulphuric acid 
58»8, Hme 41.2 per cent.). The latter often forms crystal- 
Ii&e masses, which may be split in three directions, at right 
an^s; hence it has acquired its name, diee-^ar. It is 
hazder than OTpsnm, and is found of various colours, greyish, 
yellowish, red, violet, &c. ; but it is not met with in masses 
of great size, like gypsum. Gypsum presents itself either in 
a fibrous or granular state of segregation, or solid, or in 
pnsmatie crystals, which are often ^uite transparent and 
Gi^urless, and occur grouped in bnlliant clusters in the 
cavities and fissures of the rock. These crystals may be split 
very perfectly, almost like mica^ in one direction, but the 
lamone are not elastic and pliable like the latter. Gypsum 
IB very soft, and may be scratched with the finger-nail, and 
this pecuHarity enables us to distinguish it readily from 
many similar minerals, such as limestone, and it does not 
effervesce with acids, is fiisible, and, to a certain extent, 
sdubleia water. The granular and compact homogeneous 
eypsum often forms vast beds by itself in various geological 
Hnrmations, constituting even hiUs or little mountains, and it is 
very generally diffused. It has numerous applications in the 
arts, and was well known to the ancients. According to Plin^, 
beehives were made out of transparent plates of gypsum, m 
order to see the bees work ; and it wim also used instead of 
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certain extent with branches, fragments of roots, Ac., which 
are buried in a peat-bog. They lie in the province rather of tiie 
studj of putrefaction, which constitutes a branch of organic 
chemistry, but since their occurrence in the stratified rocks 
is of importance in many respects, they usually find a plaee 
in min^^ogy and geology. These coals are the remains of 
a vegetation which no human eye saw in its prime; finr 
in the time when it flourished there existed no human beings ; 
only monstrous creatures allied in form to sharks and croco- 
diles, or in the later formations, prototypes of our rhinocerosee 
and elephants, can have known them and dw^t amon^ 
their sedges and thickets. In the true coal-beds are found 
gigantic kinds of horse-tails, arborescent ferns as much as 
fifty feet high, chib-mosses sixt^r or seventy feet high, pehns, 
&c. ; in the lower beds of the lignite, palms, with trees of tropi- 
cal character, and various conifers ; and in the upper beds ap- 
pear pines, firs, ma{)les, poplars, &c. In the lignite of Friesdor^ 
near Bonn, a fossil trunk was found in an upright positi<m, 
measunng eleven feet in diameter, and in wmch 792 anmial 
rings were counted. This gives us a striking illustration of 
the vast periods of time which have passed b^ on earth, and 
although chemistry is capable of strengthening and concen- 
trating active forms, .in a high degree, and although this 
magical science can often bring about in a few minutes things 
that require many years to efiect in the ordinary course ef 
nature, the contemplation of the enormous sum of years of 
past times, warns us not thoughtlessly to over-estimate tiie 
experiments of the laboratory, when we are investigating 
great geological phenomena ; for by continued action tlm)ugn 
thousands of years very weak agents are capable of producing 
results which at first sight we should imagine to be impos- 



We are sufficiently well acquainted with the composition 
of wood to perceive what changes occur when it passes into 
the condition of lignite or of true coal. Three elemCT^ 
carbon, hydrogen, and oxygen, are the constituents of woody 
fibre ; as soon as the life of the plant ceases, a gradual proeeai 
of decay commences, in which these three elements enter 
into combinations which did not previously exist in titt 
^d, and with the formation of these compounds begins a 
ition of carbonization. A portion of the carbon 
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bines with the oxygen to form carbonic acid, another portion 
with the hydrogen to form carburetted hydrogen, andf a por- 
tioB of the hydrogen with the oxygen to form water. Carbonic 
aeid and carburetted hydrogen pass off in the state of gas, and 
if tiiere were enough hydrogen and oxygen to combine in this 
way with all the carbon, the wood might, under favourable ^^ 
oumstances, gradually become wholly decomposed into such 
gases ; but this is not the case, aad therefore carbon remains 
behind. Even if we did not know by the position of the strata 
that the true coal was older than the lignite, we could be cer- 
tain of it, from observation of the fact that the process of decom- 
Bosition has advanced further in the former than in the 
latter; it contains, namely, more carbon and less hydrogen 
and oxygen; while the hgnites, especially in the varieties 
which are called bituminous wood and exhibit a very distinct 
woody texture, stand much nearer to recent wood in their 
diemical composition. There exists a kind of cbal called 
OKthradte, which occurs in older formations than the ordi- 
nary coal. This kind may be regarded as the final result of 
the process of change just described, and it often contains 
only traces of hydrogen and oxygen. Anthracite has a 
metallic aspect and an iron-black colour. It makes a good 
fuel vnth the aid of a blast or a powerful draught, and is 
especially used in the United States, where the amount 
quarried in 1835 amounted to about 5,500,000 tons. 

Ordinary or black coals are frequently so like lignite that 
they cannot be distinguished in small fragments ; for although 
many kinds of lignite (or brown coal) are of a brown colour, 
very many of them are as black as ordinary coal. Their beha- 
viour with solution of potash affords a good means of distinc- 
tion. When pulverized ordinary coal is boiled in solution of 
potash and filtered, the fluid acquires a pale, slightlv yellow 
colour ; when lignites are treated in the same way, they give 
a brown, mostly a dark-brown solution. 

It has been said already that the true coals are more at 
home in the older rocks than the lignites are. In conjunc- 
tion with the carboniferous sandstone, shale, and red sand- 
stone, they constitute one great formation, and occur alter- 
nately with these rocks in layers or beds three or four feet 
thick, sometimes many lying one upon another. Coal has 
been found at Sta 7e de Bogota up to a height of 8000 feet, 
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I with the oxygen to form carbonic acid, another portion 
with the hydrogen to form carburetted hydrogen, and a por- 
tloii of the hydrogen with the oxygen to form water. Carbonic 
add and carburetted hydrogen pass off in the state of gas, and 
if l^ere were enough hydrogen and oxygen to combine in this 
way with all the carbon, the wood might, under favourable cir- 
camstaiices, gradually become wholly decomposed into such 
gases ; but this is not the case, and therefore carbon remains 
behind. Even if we did not know by the position of the strata 
that the true coal was older than the lignite, we could be cer- 
tain of it, from observation of the fact that the process of decom- 
poBition has advanced further in the former than in the 
«tter; it contains, namely, more carbon and less hydrogen 
wd oxygen; while the lignites, especially in the varieties 
which are called hitvmmow wood and exhibit a veiy distinct 
▼oody texture, stand much nearer to recent wood in their 
dfimical composition. There exists a kind of cbal called 
Mhradte, which occurs in older formations than the ordi- 
Jitty coal. This kind may be regarded as the final result of 
fte process of change just described, and it often contains 
^J Iraces of hydrogen and oxygen. Anthracite has a 
jstaUic aspect and an iron-black colour. It makes a good 
&el with the aid of a blast or a powerful draught, and is 
fl^ecially used in the United States, where the amount 
loamed in 1835 amounted to about 5,500,000 tons. 
•^ Ordinary or black coals are frequently so like lignite that 
wey cannot be distinguished in small fragments ; for although 
'*^"iy kinds of lignite (or brown coal) are of a brown colour, 
rmany of them are as black as ordinary coal. Their beha- 
' with solution of potash affords a good means of distinc- 
When pulverized ordinary coal is boiled in solution of 
"i and filtered, the fluid acquires a pale, slightly yellow 
f ; wh«i lignites are treated in the same way, they give 
■"^ i mostly a dark-brown solution. 

J been said already that the true coals are more at 
^ the older rocks than the lignites are. In conjunc- 
'boniferous sandstone, shale, and red sand- 
tute one great formation, and occur alter- 
rocks in layers or beds three or four feet 
many Mng one upon another. Coal has 
Ee de Bogota up to a height of 8000 feet. 
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certain extent with braachee, fragments of roots, Ac,, irUeh 
are buried in a peat-bog. They lie in the province rather of tiie 
Btudj of putreuiction, which constitutes a branch of organic 
chemistrj, but since their occurrence in the stratified rocks 
is of importance in many respects, they usually find a {4aiee 
in mineralogy and geology. These coals are the remains of 
a yegetation which no human eye saw in its prime; &xe 
in the time when it flourished there existed no human beings ; 
only monstrous creatures allied in form to sharks and croeo- 
diles, or in the later formations, prototypes of our rhinoceroses 
and elephants, can have known them and dwelt among 
tiieir sedges and thickets. In the true coal-beds are found 
gigantic kinds of horse-tails, arborescent ferns as much as 
v&y feet high, chib-mosses sixty or seventy feet high, pahxiB, 
&c- ; in the lower beds of the lignite, palms, with trees of laropi- 
cal character, and various conifers ; and in the upper beds ap- 
pear pines, firs, ma{)les, poplars, &c. In the lignite of Friesdoi^ 
near Bonn, a fossil trunk was found in an upright position, 
measunng eleven feet ia diameter, and in wUch 792 «mnal 
rings were counted. This gives us a striking illustration of 
the vast periods of time which have passed by on earth, and 
although chemistry is capable of strengthening and concen- 
trating active forms, ,in a high degree, and although this 
magical science can often bring about in a few minutes things 
that require many years to eflfect in the ordinary course of 
nature, the contemplation of the enormous sum of yeazs of 
past times, warns us not thoughtlessly to over-estimate tie 
experiments of the laboratory, when we are investigating 
great geological phenomena ; for by continued action thirougb 
thousands of years very weak agents are capable of producing 
results which at first sight we should imagine to be impos- 
sible. 

We are sufficiently well acquainted with the composition 
of wood to perceive what changes occur when it passes into 
the condition of lignite or of true coal. Three elements, 
carbon, hydrogen, and oxygen, are the constituents of woody 
fibre ; as soon as the life of the plant ceases, a gradual process 
of decay commences, in which these three elements enter 
into combinations which did not previously exist in ihe 
wood, and with the formation of these compounds begins a 
condition of carbonization. A portion of l^e carb<m 
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biiiea idth the oxygen to form caarbomc acid, another portion 
with the hydrogen to form carburetted hydrogen, and a por- 
tiCHi of the hydrogen with the oxygen to form water. Carbonic 
aeid and carburetted hydrogen pass off in the state of gas, and 
if i^ere were enough hydrogen and oxygen to combine in this 
way with all the carbon, the wood might, under favourable cir- 
oumstanceB, gradually become wholly decomposed into such 
gases ; but this is not the case, and therefore carbon remains 
behind. Even if we did not know by the position of the strata 
that the true coal was older than the lignite, we could be cer- 
tain of it, from observation of the fact that the process of decom- 
position has advanced further in the former than in the 
latter ; it contains, namely, more carbon and less hydrogen 
and oxygen ; while the lignites, especially in the varieties 
which are called bituminoug wood and exhibit a veiy distinct 
woody texture, stand much nearer to recent wood in their 
diemical composition. There exists a hind of cbal called 
aiUhraeite, which occurs in older formations than the ordi- 
nary coal. This kind may be regarded as the final result of 
the process of change just described, and it often contains 
only traces of hydrogen and oxygen. Anthracite has a 
metallic aspect and an iron-black colour. It makes a good 
fuel with the aid of a blast or a powerful draught, and is 
especially used in the United States, where the amount 
quarried in 1835 amounted to about 5,500,000 tons. 

Ordinary or black coals are frequently so like lignite that 
th^ cannot be distinguished in small fragments ; for although 
many kinds of lignite (or brown coal) are of a brown colour, 
very many of them are as black as ordinary coal. Their beha- 
viour with solution of potash affords a good means of distinc- 
tion. When pulverized ordinary coal is boiled in solution of 
potash and filtered, the fluid acquires a pale, slightly yeUow 
colour ; when lignites are treated in the same way, they give 
a brown, mostly a dark-brown solution. 

It has been said already that the true coals are more at 
home in the older rocks than the lignites are. In conjunc- 
tion with the carboniferous sandstone, shale, and red sand- 
stone, they constitute one great formation, and occur alter- 
nately with these rocks in kyers or beds three or four feet 
thick, sometimes many Mng one upon another. Coal has 
been found at Sta Ee de Bogota up to a height of 8000 feet, 
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alio iiBuaUy contains granular cbryBolite (plimne) imbedcled 
in it, and many silioeous compoimaa, some oomtaming water 
(zeolites), are found in little cayities and bubble-like hollows. 
Basalt frequently displays a columnar structure, or rather a 
columnar mode of disintegration ; the columns, which soBie- 
times attain a height of 200-300 feet, either stand paralMto 
each other or are heaped up irregularly. The columnar bor 
salt of Eingal*s Cave, in the island of Staffisi, is renowned, as 
also that of the Giant's Causeway, on the northern coast of 
Ireland, where a wall of more than 30,000 columns is aeeo, 
projecting more than 30 feet out of the sea, and forming a 
tolerably flat plaif orm above. Basalt forms conical mountams, 
which D!equently resemble extinct Yolcanoes, and exhibit 
laraces of former craters ; it also breaks through rocks of 1^ 
most diverse kinds, in vein-like masses, and th«a spreads out 
over the surface, as if it had overflowed, in the form of a 
fungus or of a sponge. It occurs greatly diffiised on the 
Bhine, in the Eifel, at the Seven Mountains, and at Wester- 
wald, also on the Y ogelsgebirge and on the Bhon, in Bohemia^ 
Saxony, Auvergne, Scotland, Ireland, &c. What can tiie 
Bhine have looked like when these black masses burst fbrUi 
out of the earth, and its volcanoes were still active P Although 
these volcanoes do not appear to have been exactly of the same 
kind as those now active, they exhibit products which very 
closely resemble the modem lavas, and among these is espe- 
cially to be classed the " mill-stone basalt," as it is called, of 
Niedermendig, a stone which receives its name fipom theprn^ 
pose to which it is applied, and in which a considerable Ixade 
IB carried on. So far as we can conclude from experiments 
of fusion and exposure to intense heat, the basalts appear to 
owe their formation to a slower cooling than usuallv takes place 
in ordinary lavas, perhaps arising from tiie simple cause that 
the latter never present themselves in such large masses. 
The ancients were acquainted with basalt, and the name 
occurs in Pliny, who states that this stone was found in 
Ethiopia. It was used as a touchstone, and also applied in 
the plastic arts. Basalt is rather a hard stone, fdmifihea 
an excellent building material, which, however, is certainly 
difficult to work. It is also used for paving, grindstones, 
mortars, &c., and also in glass-making, in the manufacture of 
dark-green bottle-glass, and likewise in iron smelting, Ac. 
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The name lava is applied to veiy ysaiei skaies, «iid is used 
in reference to all those which are emitted in a state of fusion, 
as a semi-fluid maaa^ from active yoLcanaes. Many kuids of 
lava present a homogeneous appearance, many bear evidence 
of a fine intennixture of rarious minerals, among which augite, 
felspar, and leucite, principally occur, and ajc«e uequ^ilij met 
with in large crystals. 

LetieUe is a siliceous com^und with alumina and potash, 
and piincipaUy to be distinguished by its crystalliiEation. 
The crystals 9re bounded by twenty-four trapeeic surfaces. 
Leucite is mostiiy greyish white, or light-grey and reddish. 
Such crystals of leucite are often intmnin^ed in thousands 
in the lava, which is ordinarily porous and slag-like, but also 
in B<Kne cases compact and or greyish or bkck colour, or 
brown. With the lava are also found molten glass-like 
masses, such as obsidian, and glasses of this kind are found, 
wh^i no great pressure was imposed above, blown up in 
&oth-like masses, forming what is isslled pw/nee-^ione. It is 
a remarkable phenomenon that the lavas of all volcanoes, 
however distantly situated and different in <^aracter, agree 
in the Hsbct that augite and f^spathic minerals (also leucite 
and magnelac iron-ore) are above all prominent in the com- 
position of their masses. Augite, in particular, is at home 
m this stone, and the simple fact that this mineral has never 
been found in granite proves that the latter must be of 
different origin &om the volcanic rodLS. The quantity of 
lavas and allied stones upon the earth is very considerable, 
for, leaving out of consideration the many ezianct volcanoes 
which are composed of them, there are about two hundred 
known which are active, and emit lava-streams from time to 
time. The distribution ismd position of these volcanoes, 
their activity and its effects, and their possible causes, are 
among the most interesting subjects in the study of nature. 
Most volcanoes lie in the vicinity of the sea, or on islands, 
and among these the groups of islands on the south and east 
of Asia, the Sunda Islands, the Moluccas, the Philippines, 
and the Kurile Islands, are remai^able instances of^ con- 
tinuous lines of burning mountains. In like manner the 
AntiUes in the West Indies, and the Azores, the Canaries 
and the Cape de Yerd Islands off the coast of A&ica, are 
volcaoie groups. The Lipari Islands, off that coast of Sicily 
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on whicli the celebrated Etna itself stands, are Yolcanic, as 
also are the islands of the G-reek Archipelago. Iceland is a 
great centre of yolcanic activity. Such islands are often the 
actual summits of volcanoes arising from the bottom of the 
sea, and projecting above it. In the active volcanoes, how- 
ever, the peaks and craters alter from time to time, through 
falling in or protrusion, and thus also volcanic islands have 
even been known to sink beneath the surface of the ocean, as 
well as to rise above it. Such a phenomenon occurred in 
the vicinity of the island of St. Michael, one of the Azores, 
where, on the 4th of July, 1811, a black island of slags rose 
700 feet above the surface of the sea, enveloped in steam 
. and smoke, and glancing with lightning-flashes, and in the 
course of half a year afterwards disappeared again below the 
flood. A similar event happened in July, 1830, on the 
south-west coast of Sicily ; another in 1796 in the Aleutian 
isles ; in the year 1693, the island of Sarca, in the Moluccas, 
sank out of sight after a violent eruption of its volcano ; and 
many elevations of islands are recorded in history as having 
occurred in the Greek Archipelago. The most numerous 
volcanoes on the mainland are in America, the principal being 
in the chains of the Cordilleras and on the plateau of Quito. 
There Gotopaxi, Fichincha, and Antisana, rise more than 
18,000 feet above a yolcanic basis of more than 12,000 square 
miles. In Central Asia, also, in the Celestial mountains in 
Tarfan, there are still active volcanoes, which are the more 
remarkable that their distance from the sea amounts to from 
1000 to 2000 miles. New mountains are formed on the 
continents, just as islands are produced in the sea, by yol- 
canic elevations. Among known examples are : Monte 
Nuovo, in the Gulf of Baia, which was formed in 1538, 
in seven days, by an outbreak of lava, after the con- 
tinuance of earthquakes for two years previously; this 
measures 440 feet in height ; Jorullo, in the interior of 
Mexico (1580 feet above the plain, 3700 feet above the sea), 
which rose up out of a Assure in the earth on the 29th 
of September, 1759, and was accompanied by a protrusion 
of a tract of land some four square miles in extent, in the 
form of bubbles, with thousands of little peaks and cones, 
emittiDg columns of vapour rising twenty or thirty feet high. 
The earthquake preceding this eruption lasted sixty days. 
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Subterraneous noises and earthquakes are indeed the constant 
forerunners of volcanic eruptions, and sometimes act at great 
distances — nay, even, occasionally, shake whole continents* 
Volcanic eruptions also firequently occasion the falling in of 
mountains, and there are many examples of the subsidence 
of a volcano itself, frequently resulting in the formation of a 
lake in its place. At the subsidence of one of the largest 
volcanoes of Java, in the year 1772, a district of many nules 
sank in, and forty villages were swallowed up and buried in 
the stones cast out. Li general, volcanic eruptions are ac* 
companied by catastrophes, often so frightful that one might 
almost believe the old elements of fire, earth, air, and water, 
had conspired together to rage amid terror and destruction. 
Level land and mountains tremble, and are torn into gaps 
and crevices, whence ascend smoke and flames ; the sea 
exhibits a menacing disturbance, rising from its depths and 
overflowing with mighty weight, then retreating as though 
the bottom had sunk down ; at the volcano itself subter- 
ranean thunders groan, black clouds are poured forth from 
the crater, and glowing stones are hurled into the air, where 
they burst in pieces with loud reports ; from the gaping 
throat streams the fiery flood of lava, rushing down heavily 
and irresistibly, burning up and destroying everything in its 
way ; day and night darkened by showers of dust and ashes, 
storms and whirlwinds driving amid horror and devastation 
of the trembling fields and woods ! Several of the eruptions 
of Vesuvius have been accompanied by such mighty and 
terrible phenomena, the most celebrated of which was that 
of the year 79, which engiilphed Herculaneum in a lava- 
stream and buried Pompeii m earthy cinders, which, ac- 
cording to cotemporary historians, were carried as far as 
Some, and even to the coasts of Africa and Syria ; another 
example was given in the eruption of the same volcano in the 
year 1794, before which the whole surface of Campania 
fluctuated like waves of water, and which terminated in the 
destruction of Torre del Greco ; the eruption of Tomboro, in 
the island of Sumbava, east of Java, in the year 1815, in 
which thousands of the inhabitants lost their lives, and the 
entire vegetation of the north and west sides of the island 
was destroyed ; the eruption of Kotligia, in Iceland, in 1823, 
&c. Volcanoes which, like those of the Andes chaiu, lie 

T 
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aiN>ye the limit of the eternal snow, often cause great mischief 
by their eraptions suddenly melting large quaatities (^ saam, 
the resulting streams often causing terrible floods. Yolcaaoes 
also frequently throw out large quantities of water (sometinies 
with dead flsh) and mud. Nothing definite can be assumed 
concerning the duration of the activity of a volcano and in 
reference to its extinction, f<jr' we hare many examples of 
Tolcanoes remaining quiet himdreds of yeaars and then sud- 
denly bursting out, often with so much the more violenee ; 
and it is by no means impossible that what are caJled the 
extinct volcanoes on the !Ehine, in Auvergne, and Yivazais, 
may one day re-open their craters and abysses. "Whsce 
solfataras, hot springs, and emissions c^ gas, occur, activi4»y 
still exists^ although it is, as it were, slumbering. The lava^ 
which mostly burst out from cracks formed in the sides 'of tiie 
Tolcano, and seldom overflows from the crater itself, usuafiy 
flows slowly as a viscid mass, rarely advancing more than 
1200 feet in an hour, although streams have been observed 
which made their way onwards more than 3000 feet in an 
hour. It rapidly cools down upon the sur&ce, so thaii 
persons caught between lava-streams have saved themsdTBs 
from destruction by running over the still flowing lava ; and 
this even when it has been some sixty feet broad, and sA a 
distance of scarcely sixty feet frt)m the source whence it was 
flowing out. But the glow of a lava-stream often enduxes 
in the interior for years, according to its thickness; and 
instances are known of very large masses smoking freely 
after forty-five years, and conver<mig brooks of cold water, 
which had made a way into their cracks, into hot mineral 
springs. The lava has often flowed from Vesuvius in 
ffliormous masses into the sea ; and, although it at first heated 
this to boiling, produced clouds of steam, and killed the flfiJi 
Ibr a long distance ; there were not such grand phenomeiu 
as might have been expected, because the surface of the slowly 
flowing lava rapidly hardened, and thus the contact between 
the water and the glowing portions was prevented. The 
Vapours produced by active and half-activef volcanoes are 
mostly watery vapour, with sulphuretted hydrogen, vapour 
of sulphur, sulphurous acid, hydrochloric acid, carbonic add, 
^c. Sulphuric acid is abo frequently produced, and corrodes 
the surrounding stones, whence ongmate a variety of com- 
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pounds, one of tlie best known being alum — a salt composed 
of snlphuric acid, alumina, and potash, or ammonia, with 
water, and characterized by its octohedral crystals aad its 
sweet, astringent taste. This salt, which is weathered out of 
the stones, is dissolved in water, and the ley boiled down. 
Alum, obtained from this alum-stone, as it is called, or pre- 
pared artificially, is principally used in dyeing and tamung, 
aci also in pharmacy, &c. 

No answer can at present be given to the inquiry as to the 
cause of volcanic fire ; said it need only be mentioned here, 
that the observation of a rise of temperature toward the 
interior of the earth indicates that it may be, at a great 
depth, as already stated above, so hot that stones may be 
motbeHy a condition which is so far in accordance with the 
specific §rmnty of ike emrth^ Aat it would allow only of very 
dight compressibility and condensation, because liquids are 
almost incompressible. If such be the condition, earthquakes 
and vcdcanic eruptiona would be readily explicable by Hjib 
entrance of water into such ^e-Jkods, The fc»nnation of 
granite has been apposed as an objection to Hutonism, be- 
cause many circumstances connected with it are incompatible 
with the molten fiuida, as was observed in an earlier passage ; 
but the views might be made to combine, by admitting the 
primitive j^ery fluid of the earth, then regardimg the granite, 
&Q.^ as the first product of a succeeding period of formation, 
in which the aqueou9--gelatvnou9 condition was predominant, 
and further, allowing the proper Nepinmicn^ formations to be 
brought into place ; a proposition which if taken note of by 
the contending parties, if it did not boring peace, might per- 
haps lead to an armistice, in the geologic^ warGure, in which 
repose and collection of new foree is very necessary in many 



much for ordinary stones, of which it need only be 
added that they chiefly constituted those with which Deu- 
calion and Fyrrharepopulated the world after the great flood, 
as we learn firom tne mythology. What would have hap- 
pened if this surviving couple of human beings had possessed 
regular miueralogical knowledge,and had thrown only fT&GWUs 
stones over their shoulders ? 



t2 
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m. 

THE PBECIOUS METALS. 

We opened our sketches with the examination of the pre- 
cious stones ; we are now about to speak of the noble metala, 
which are indeed fisur fewer in number than those stones, but 
possess a greater interest from the &ct that they not unfre* 
quently energetically influence the great affSurs of life; so much 
so, alas ! that ofben more depends upon gold than upon moral 
force and virtue. We have seen now a certain scarcity of 
occurrence and splendour of colour can place stones amongst 
those which are conventionally regarded as precious, without, 
in the generality of cases, much care being taken to learn how 
fer they are precious in their absolute nature ; and we have 
learnt that matters are often mismanaged in this respect, and 
preference is accorded from manifold accidents, nay, ordinarily, 
that rank depends entirely on such causes. The matter may 
be tolerably well compared to what would happen in human 
life, if only the beautiful children of honourable and long- 
descended families were received into the ranks of nobility, 
while those less gifted with beauty became incorporated with 
the citizen or peasant class. It is somewhat different with 
• what are called the noble metals ; and it must be said to the- 
honour of humanity, they have here, whether intentionally 
or not I will not decide, gone to work with far more circum- 
spection. For example, there exists but one single predouB 
stone, certainly the most valued among the fraternity, which 
demands a certain respect from its intrinsic nature, setting 
aside its outward characters. This is the diamond, which has 
been said abeady to consist solely of carbon, and this carbon 
to be an element for us. The word element is understood, 
now-a-days, as indicating every substance which the chemist 
cannot decompose or separate into other component parts. 
Prom carbon, boil it and roast it as much as we may, no- 
thing can be brought out except carbon. We can indeed 
combine it with other substances in many waj^s, as for in- 
stance : united with another element (oxygen), it effervesoes 
in champagne and beer ; as it combines with iron to form 
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steel, S[>c. ; but we are unable to separate it into diverse con- 
stituents. 

All the metals, the choice as well as the common, have this 
property conferred upon them by our investigations, that, so 
Jar as we can tell, they are elements. Lest, however, any- 
one should think that the chemists do not know very much 
about it, and that they may be very ready to call anything 
an element, it may be remarked in passing, that they have 
made out everything upon the globe, even including the in- 
visible air, to be compomided from only about sixty elements, 
which is certainly a small niunber when we think of the mil- 
lions of natural and artificial products. The metals, when 
they occur independently, have, moreover, the advantage of 
always possessing equal beauty to the eye ; and while, for ex- 
ampie, a precious stone is greatly depreciated in value, or is 
worth nothing at all, when not perfectly pure, because it 
cannot be subjected to any refining process, a child of gold, 
silver, copper, &c., meets with no such misfortune, for even 
though it be bom with faults, these are always improvable, 
and they can sustain a great deal of trial, and go through 
much purification with advantage, while the same things 
would totally destroy the precious stones. 

The metids in general having thus already a higher interest 
than the most distinguished among the ennobled stones, it 
may be readily conceived that the noble metals, as they are 
called, must be still more especially gifted. And this is the 
&ct in many respects. It is well known that ^old, silver, 
and platinum, are included in this class. Some few others 
might be added, but common opinion ordinarily concerns 
itself only with these three. These are pre-eminent above 
the others from the fact that they do not love the common 
every-day elements, but prefer to shine in their inborn glory ; 
and when the chemist has, as it were, cunningly brought 
them into a mesalliance, or an association where there is dis- . 
parity of birth, they not unfrequently break loose with vio- 
lence, and seek their freedom regardless of all consequences. 
Thus they love freedom ; certaiiJy a noble characteristic ! 

I will explain this a little more fully. One of the com- 
monest and most widely diffused of the elements is a consti- 
tuent of the air we breathe ; and this constituent, which has 
the form of a gas or air when in a separate condition, is called 
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OAjyM. It is 80 named because it imparts to many of its 
compoTinds the character of an acid. This element combmes 
readily with the metals, and in so doang becomes fixBd, snd 
traofltorms them in such a manner thst wiej can be no longer 
reoognised. Compare, for instance, a dean steel blade wm 
a rusty one ; how difB^ent they are ! In the former we see 
a daeding metaUic lustre, soiiditj, and elasticLfy; in tiie 
Litter, a dull red or yellow earthy a^ect, £nability, and brit* 
tleness. And the cause of this is nothing else but the com- 
bination of the oxygen of the air with the iron, water ako 
becoming associated with them. S.uBt of this kiiMi is formed 
on all metals, and destroys their lustre and beauty. Tbe 
noble metals most obstinately resist this enemy of their gkxry, 
and eyen when they haye been farced to unite with it, tbey 
yery soon break away again from it. Chemists, who might 
well be termed the tyrants oi the elements, haye^ for instance^ 
compelled gold and silyer to combine with nitrogen, witii 
hydrogen, and with oxygen, with elements which natnzaBy 
dwell in the atmosphere and in water, and are oonsequentfy 
y^ common-place ; but the slightest cause, a slight blow, 
often a mere touch, is sufficient to excite a reyolution in liia 
noble metals, and they free themselyes again with a fng^bifiil 
ei^losion, shattering eyerything around ; and the life of many 
a workman has been sacri&oed under such cireumstaBoes. 
These combinations are well known under the names of yU- 
minatiny ^Id and Julminatinff silver. 

Hie yirtues of the noble metals are, moreoyer, of sudh a 
nature that tiiey inspire respect eyen in those who do not 
seek these qualities in higher spheres, but ask after tibie com- 
mon and eyeary-day usefulnesB of a thing ; and if gold, for in- 
stance, cannot agree in these things with iron, yet it agrees 
with the whole fraternity of tiie precious stones, whidi, in 
this respect, must be regarded rather as constituting the 
actual court or centre of luxury and faafaioii. 

And this utility is intimately connected with the tmdcBcy 
and the opposition to the aboye-mentioned combinations. 

Omam^its of iron, tin, or copper, would yery soon lose 
their lustre and their beauty; ornaments of gold, silver, 
or platinum, suffer no change under ordinary eonditumfl, 
although, it is true, silyer is inferior to the oiii^ two in tius 
lespect. For the same reason, yessels of gd.d and silyer, and 
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still mare of platinum, have great supenonty over othera ; 
ihey are not attacked by the fluids oad solidfs used in the 
{ffeparation of food ; nay, gold and platinum so stron^lv 
nesist all solvents, that hardly more than one is known which 
OFeircomes them, and this, a mixture of hydrochloric and 
mtric acids, has hence obtained from chemisis the distLo^ 
guished name of aqua repa. The ancient Greeks believed 
in another solvent, and ascribed such a power to the water 
of the Styx, in Arcadia. So states Pausamas, in spite of the 
opposite opinion of the Lesbic Sappho, who, clearly better in- 
afanicted, celebrated the inoorrodibiliiy and unaLterableness 
of gold in her verses. 

£l consequence of this resistance agarnst foreign influences, 
the precious metals very frequently occur in nature, and 
^Id and platinum almost always, in a pure condition, that 
18, free from admixture of other elements, while directly the 
eontrary is the case with the common metals. There ma^, 
indeed, have been a period in the creation of the earth m 
wluoh iron, lead, tin, and the like, existed pure upon the 
globe ; but the globe is now pretty old, imd the iron has 
gradually become rusted, whue lead and tin, and other 
metals, have passed into similar conditions. But the noble 
metals have defied time, and aince they are native originally 
only of the older rocks, which in part existed befiD^ the 
creation of the animal and vegetable worlds, they have truly 
weathered many a storm, and yet in manifold instances 
maintained their elementary independence uninjured. Con- 
sequently the modes of obtaining these, at least gold and 
plftbinum, are much simpler than is the case with the 
otiier metals. We have mentioned that most iron occurs in 
nature as rust, that is, combined with oxygen ; and when we 
wish to obtain metallic iron, we are obliged to adopt a pro- 
cess by means of which we can remove the oxygen ; and this 
is a complicated labour, for the oxygen cannot be separated 
by mechanical means. OrdinarQy the iron ores are smelted 
with charcoal or coal in large furnaces, and through the 
enormous heat produced by the aid of the blast of air, the 
ojygen is induced to leave the iron, and to combine with the 
eairbon into a kind of gas, which passes out from the chimney. 
Tke same takes place with tin-ores, many copjjer-ores, lead- 
ores, &c. The mode of obtaining gold and platinum consists 
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frequently merely in collecting and gathering them where 
they occur in small particles, spangles or laminsB, in stones 
or in the sands of rivers, and in alluvial deposits. They are 
usually extracted by mechanical means, by pulveriKition and 
washing with water, which separates the light particles of 
the stone from the heavy ones of the metal. Washings of 
this kind furnish most gold, and as yet all platinum. 

The noble metals have, moreover, an advantage over the 
others, very important for the facility of obtaining them, 
namely, that they are not volatile, and, generally speaking, 
are unalterable by exposure to heat, while most of the 
common metals are volatilized at a high temperature, or if 
the atmosphere has access, combine with its oxygen, and 
undergo manifold alterations. Much use is made of this 
prerogative in the extraction of gold and silver, since in 
cases, for example, where the washing is not applicable, 
agitation with quicksilver, or fusion of the ore with lead, is 
used, and thus a mixture of gold or silver with quicksilver or 
lead is obtained. Quicksilver, then, being volatile when 
heated, can be separated by this means from the gold or 
silver with which it is combined, since these, wanting the 
volatility, remain behind ; and when lead in which gold or 
silver exists is heated with free access of air, it combines 
with the oxygen of the latter, and as it slags off in the form 
of what is called litharge, it leaves the noble metal pure 
upon the hearth in all its peculiar lustre, because the oxygen 
of the air has no power over it. These two operations are 
known under the respective names of aimdgamatwn and 
cupelling. Thus it is much easier to obtain the noble metals 
pure than any of the common ones, and there is only diffi- 
culty when it is attempted to extract every little atom that 
a stone may contain ; but even this is carried to an extra- 
ordinary perfection. "We have a striking evidence of the 
truth 01 the remark just made, in the fact that the ancient 
Peruvians did not discover iroii, although there were oppor- 
tunities of their so doing, and the like occurred with the 
ancient inhabitants of Siberia. But in the East, iron was 
known before the Noachian Deluge ; and since the eighth 
man from Adam, Tubalcain, is mentioned as a worker in ores 
and iron-work, metallurgy must have been pursued at a very 
early period ; and it is, as we see from Scripture, about of 
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eqaal age with instrumental music, since fiddlers and pipers 
are said to be the followers of Jubal, the brother of Tubal- 
cain. 

Penetrating further into the analysis of the peculiarities of 
the noble metals, their great ductility, which characterizes 
the king of metals, gold, beyond any other existing substance, 
deserves especial mention and commendation. 

It is the great gloiy of the sun that it possesses the power 
to spread and un&ld its rays so widely that it not only iHumi- 
nat^ stately halls, but also throws a friendly light mto the 
poor man's hovel, and quietly and secretly penetrates through 
the chinks of the wall to*alleviate the pains and horrors of 
the dungeon. The application of this image to gold might 
appear ^most exaggerated, but in realily^, the extraordinary 
ductility of this metal admits of a diffusion which allows even 
the poor and the poorest to rejoice in the sight of its lustre 
and its sunny colour. There are, doubtless, thousands of per- 
sona who have never seen a diamond, a sapphire, or other 
precious stone, but there is hardly one who does not know 
what gold looks like. When we reflect upon its wide diffusion 
in gilding and gold-painting, on innumerable familiar objects, 
in rings, needles, ornamental chains, and stuffs, on glass and 
porcelain, in printing and painting, in spangles and other 
little ornaments, we see at once that it has in this respect 
been long common property of all the world. It is a common 
saying t^t a horse and its rider can be gilded with a ducat ; 
but the extensibility of gold is far greater than this, and, in 
fact, is almost without a definable limit. A grain of gold, 
which is not even as lai|;e as the head of a common pin, can 
be drawn out into 500 feet of wire, and gold is beaten into 
leaves which are not more than a two-hundred-thousandth 
part of an inch in thickness. But this is exceeded when a 
diver wire is gilt and then drawn and rolled out. By this 
means the gold may be obtained as so delicate a film that its 
thickness does not exceed the twelve-millionth part of an 
inch. The ductility of gold was known, naturally enough, to 
the ancients, and they were acquainted with the practice of 
beating out gold into leaves and gilding therewith wood, 
atone, and other substances, as is related by Pliny ; the gold- 
beaters of the present day, however, carry the fineness of the 
leaves to three times the extent the Bomans could. Silver is 
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higllj ductile, liiough £Eur lees bo tfaaagdld; pltttiniim is inCb- 
xior to nlver. 

With these properties of the precious metals are associated, 
in the cases of goLd and silyer, the well-known beairtafal 
oolouTB, and in l^t of pktiniEm an infusibility in ardinaij 
ftres, of which we shall speak hereafter. 

The noble metals are likewise heayier than most oi the 
ordinarj sorts, gdid and platiniun being more than nineteen 
times heavier thui water, and silTer somewhat more ihaa ten 
times. To explain this differently, a yeesel of water weighed, 
and then Med up with gold instead, would weigh nineteen 
times more in the latter weighing. • This eonsideraihle wei^t 
fisualitates the collection of these metals when they have to 
be separated from stones and sand by washing, for few of 
the earths and stones are more l^ian three times as heurj 
aa water, and they are readily washed awi^ by the watery 
while the noble metals remaLu lying at the bottom. 

Taking all these characters together, it will be peroemd 
that the precious metals are gilbed with pre-eminence in 
many respects, and since, while very generally distributed, 
th^ never run in too great quantity, they have in this way 
acquired a still more exalted value. Wh^i we aak as to the 
antiquity of these nobilities, gold and silver at least shine in 
this respect, for they are the oldest metals, or, to apeak move 
CQETectiy, are the metals which have been the longest known 
to man. They owe this es^edally to their antipatiiy to nttfe, 
the tendency to appear in a state of independence, or to Ae 
easy manner in which the metal is obtained. 

A piece of gold or silver, pure as it so frequently occurs, 
could not remain unnoticed by mankind ; iiie property c^ 
malleability and ductility would readily lead to its being 
worked ; and if Adam took even a little trouble about the 
mineral kingdom, he must have become acquainted with 
gold, for it is especially mentioned in iht history of iht 
Creation. 

Silver is also of the highest antiquity, and a wei^^iad 

Quantity of silver was used as a trading medium even in 
Lbraham's time ; and both metals are manj times refoaed 
to in the histories of the ancient Egyptians, Phoenicianis 
Indians, Chinese, Greeks, and Scandinavians. On 8U£^ oe- 
caaiaas th^ are always spok^i of as standing in honour wad 
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zavpect. Thus the Greeks made the diinking-caps from 
which they poured the libation in swearing their oaths to the 
Greek deities, of sold ; saad the shield of !E^rcules, o^ebrated 
by one of the oldest Greek poets, Hesiod, was made with 
ffeat art of gold and silver. In the songs of Orpheus, of the 
axmj of the Argonauts (whose Goldm Meece is as well 
known as the Golden Calf of the Bible, or the Golden Soof 
in Inn£^ru^), in ihese songs, the wrestler AnchiBus wins a 
golden drinking-cup in a match ; Hercules gains a silver 
pitcher, as a boxer ; and Castor, a golden horse-equipage, &r 
Ids skill in riding ;. the Gods wore golden crowns ; the apples 
of the garden of the Hesperides were of gold; Jupiter nim- 
self Appeared once under the form of a ^ower of gold, &e, 
Sappho called gold the son of Jupiter, and said that it poa- 
sessed absolute rule over men, wnich is certainly veij laroe. 
It is also mentioned as sacred to Apollo. 

Among the ancient Persians the seven gates of heaven 
were of metal, the sixth bdmg of silver, and l^e seventh of 
gold. They were also £requently compared with the planets 
and the planetory signs attached to them. Hence gold ob* 
tained l^e mark of the sun, silver that of the moon ; and of 
the common metals, lead was denoted by the sign of Saturn, 
tin by Jupiter, copper by Yenus, iron by Mars, and quick* 
silver by Mercury. 

The noble medals, and especially gold, are m^itioned in an 
int»eating way in the NcHrthem Sagas and poems. In the 
song of the old Edda, called Yolu^ia^ the Stress Yala says 
that strife Erst arose among men wl^n they dug up gold 
aad burnt it in the high hall, and they burnt it three tmaes 
without destroying it. This evidently indicates a fusion and 
refinement of tibie gold, and it is easily conceivabte how strife 
could arise through this. Adding to the foregoing that the 
ancients distiogmshed a golden, siLva*, braaen, and iron age, 
and the Grsb was most ceLbrated in poetry, we have another 
ponoof of the honour in which gold was especially held; anditis 
truly noteworthy, that according to aU Ovid's descriptions^ 
tiie golden age was that in which mankind really troubled thrai- 
aelves least about gold, which agrees with the passage quoted 
from the Edda, inasmuch that there also strife and hostility 
among men were supposed to have originated with gold and 
mcsiey. But it is well known that i£e estimation of gold 
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and silyer increased greatly in later times ; and since tlie 
experiments of the Seeress of Frevorst showed that in her 
magnetic condition she had an unmistakeable inclination for 
gold, which caused her to experience most agreeable sensa- 
tions, the ayarice of those who heap up gold in the form of 
sovereigns becomes to a certain extent justified ; and if the 
law were not so narrow in its views, and only took notice of 
such experiments, a thief who stole a gold snuff-box would 
be punished much more lightly than one who stole pinch- 
beck, for he would soon learn to explain that he had taken 
the box in a magnetic moment. 

The great value of gold, and the authority it has possessed 
at all times, is most clearly illustrated in the endeavours 
which have been made, from the earliest antiquity, to make it 
artificially, and alchemy is of equal interest in the history of 
gold and in the history of men. I will therefore relate iere 
some passages concerning it. 

Fancy how a man would rejoice if he could make fine 

Cls by transformation of pease ! A sackful of pease would 
^ one a principality, and even when all pease could not be 
made into pearls, one would be rich enough with a few well- 
disposed ones, and would no longer have to trouble about 
getting on in the world, would no longer have to work, or at 
most have only to do a little pearl-manufacture now and then. 
This would be a glorious state of things, and in order to make 
it still more so, there must be a restriction that only certain 
persons could do the same ; there must be a fiEury-tale mys- 
tery in the matter, revealed in a happy hour by an angel who 
had a sympathy with one, who in his good nature never con- 
sidered what becomes of a maa who is given up to no- 
thing but speculation, idleness, <&c. Or it must be arrived 
at by unheard-of labours, by fasts, prayers, and self-denials, 
through which one passes finally to rest upon one's laurels, 
or pearls, and enjoy one's happiness. It is only needful to 
speculate a little m this way, and apply such dreams to gold, 
and we may soon form an idea ot the attractiveness of al- 
chemy, for what I have just supposed with regard to the 
making of pearls was actually believed in with regard to 
gold-making. The exciting task was to convert common or 
cheaper metals, such as lead, copper, tin, quicksilver, Ac^ 
into gold ; mystery and miracle could of course not fail to 
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fonn part of tlie means to such aa end, and the imagination 
ivandered over a region wliich it was as unwilling to leave, as 
a poor enthusiast in a fairy-tale is to part from a beloved 
princess, even when there is no prospect of gaining her. 
'^ It might be so for all that ; who can call it absolutely im- 
possible ?" <&c. With this kind of argument hope was kept 
actively alive, and the great work was pursued only the more 
actively when opposed. 

The first traces of gold-making, or, to speak more respect- 
fully of it, alchemy, or the hermetic or spagiric art (from 
awativy to separate, and ay€ip€iy, to imite), appear to be of 
Egyptian origin, and a fabulous Hermes iSrismegistos is said 
to ha,Ye been the founder of it, about two thousand years 
before the birth of Christ. But the earliest distinct accounts 
of it date from the fourth century of our era. The art came 
irom the Egyptians to the Greeks and Alexandrians, and 
subsequently to the Arabs. In the thirteenth century it 
was alreadv diffused in Spain, France, England, and Ger- 
many; and in 1700 it was pursued everywhere, although 
becoming more and more suspected and attacked by the 
science of chemistry, then budding forth. A story is told, 
also, of a Danish king who lived before the Christian era, 
that he had two handmaids, one of whom could make gold, 
the other silver. The most important point in the alchemi- 
cal creed was, that there existed a substance having the 
power of converting the base metals into gold ; this substance 
was called the Philosopher's Stone, the Great Elixir, or 
Magisterium, and of course the first object was to make 
this. Wonders were not wanting respecting this stone ; it 
was also an universal medicine, and made the old young 
again; and Solomon Trismosin assures us, in a treatise 
entitled " Aiureum Vellus" (1490), that it would be easy for 
him to keep himself alive by the help of this stone, long 
enough to behold the last day. He certainly has not done so, 
but the power of the stone was made good so far that several 
persons are said to have lived to an age of 300 or 400 years 
by its help. Other qualities of the stone are also mentioned, 
and it is certainly a praiseworthy characteristic, that when 
only an inferior sort was obtained, incapable of making gold, 
it still had the power of producing a transformation into sSver. 
The actual operation of the transformation was very simple ; 
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the most that was required was the fiudoai of the base meiaik, 
then a little of the stone was thrown npon it, and all was 
finished. The stone had exceeding strong power of trans- 
mutation, for one part by weight of it would ennoble a 
million parts of metal, nay, according to some, vezy much 



But how was this wonderful stone obtained P &om what 
materials, and how was it fabricated ? The alchemists assure 
us that there were many dfficolties in its preparstion. 
Many of the older of th^n lar down a divine call and desti- 
nation as a fondamental condition, the possession of whie^ 
however, no one doubted, who wished to make gold ; it was 
further assumed that the stars exerted an inftoence over the 
woric, and in spite of the pre-conditioned piety, they not un- 
frequently availed themselves of the assistance of lesser 
donons and devils, whom they knew how to catch and im- 
prison, in some wa^ or other. The majority, however, espe- 
cially in the later tmies, reHed more upon eurthly means, and 
smelted, boiled, and distilled with the most diverse matezii^ 
in every conceivable way, in order to arrive at the stone. 
There were, indeed, many " Gusdes '* to the fabrication of it, 
but unfortunately, those of them which were written cLeazij 
never yielded an available stone, and those that were wriltei i 
mysteriously, of course, were not understood. NevertheLeas, 
me latter were highly valued, for it was thought, whoever 
could understand them would gain the stone ; and so the 
black mvstic leaves would here and there grow brighter, and 
a bud of hope glance out, stimulating to firesh sfcucty. The 
titles of such works give an idea of the obscurity of ihe 
contents. In 1649 apf>eared "A Master-kep^ to the opened 
i^atherly Heart of Philosophy,'* and at the same time a 
" Childbed of the Philosopher's Stone ;" others in 1700 bore 
the titles of ^' Philosophical !Field-sports and Njrmph-catch- 
ing ;" the ^ Brightly-shining Sun in the Alchemical Fbma- 
iment of the German Korizcm ;" *^ Chymical Moonshine^ 
nBVankfort, 1744) ; "The Chymical Kmg in his Eobe <rf 
Purple" (Frankfort, 1725), &c. Many of these little trear 
tises were very cheap, and did not cost more than a six- 
pence. 

These books, while recommending the method of one 
alchemist, toc^ the opportunity to launch out against tiie 
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proceedings of others. Thus, in the ^^ Hermetic GtfflaEid," 
Art^hixiB is reeommended ; while of others it is said r 

Hany a process Lnlly avea, but when thej^re aQ completed 
No end we gain^ but all in Tuin, of time and means were cheated, 
WhitoGeber* giTea ns little enough that can be tamed to aerrioe, && 

Then we find such passages as '^ If you are not altogether 
too stupid, or do not wish to climb too high, this little book 
will teach you.'* The mysterious way of writing arose partly 
from the belief that it was sinful to publish these things 
openly, or indeed might be the cause of death, or that it 
would not have the true consecration. Hence Wilhelm von 
Schroder, a distinguished alchemist (1684), says, in his 
" Necessary Instructions for Gold-making," that when phi- 
losophers speak clearly and openly, a deceit lies behind ; out 
when they speak enigmatically, they may be depended on. 
Philosophers have kept this madm to heart in some degree 
up to the present day, so as to avoid such suspicions. 

In the fall descriptions of the mode of preparing this 
stone, numerous preparatory processes are mentioned. Thus 
a philosophic quickmlver, or mercury, must be made, and also 
a philosophic gold. These were mixed and exposed to a 
CCTttle heat, in vessels of particular form ; they then yielded a 
black substance, called the raven^s head; a continuation of the 
heat caused this substance to assume a white colour, and it 
was now called the white sworn; and if the heat was kept up, 
the substance would become yellow, and finally red, and 
then the stone was made in its highest perfection. Of course 
the first material, the philosopher's mercury, was sought for 
before anything else, and many thought it was contained in 
quicksilver, others in antimony, in Boman vitriol, in dew, in 
snow-water, &c. Others a^ain sought after it in toads, 
snakes, lizards, in plants of ^ sorts, and in the human body, 
in hair, blood, Ac. The matter became still more unholy 
through the intermingling of mystical views, in which some 
went so far as to regard the metals as endowed with life, and 
even a soul was attributed to gold. But the spirit of alchemy 
was chiefly maintained and difi^ed by numerous instances 

(* Gebir was a renowned Arabian chemist of the eighth century : there is a pla j 
upoQ the name in the qr^g^nal: Geber is jingfed with gd>en, to giye. — Ed.) 
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of gold-making of this kind, wHch became known from time 
to time. Thus, money was soon made of alchemical gold, 
such as the English rose-noble/ the gold for which was made 
by Eaymond Lully, in the thirteenth century; and the 
Danish ducats of 1647, the materials for which were made 
under the orders of King Christian lY., by his court alche- 
mist, Caspar Harbach. So under the Emperor Ferdinand 
ni., 1648, a large medal was struck in such gold which had 
been obtained in the emperor's presence by the transmuta- 
tion of quicksilver. This transmutation was effected bj 
means of a red powder, which had been given to the em- 
peror by a person named Eichthausen. In like maimer 
ducats were struck under the Landgrave, Ernest-Lewis of 
Hesse Darmstadt, out of gold said to have been obtained by 
the transmutation of lead ; and the species dollars of 1717 
were of such silver. 

The principal followers of alchemy were physicians and 
monks, and they soon foimd believers among princes, especi- 
ally among those who could spend money, and these were 
numerous. In the thirteenth century, Alphonso X., King of 
Castile, was called an alchemist; Henry VI. of England (1^3) 
issued several decrees encouraging the study of gold-makings 
in order to obtain means to pay the debts of the state. Ed- 
ward IV. of England, iu 1476, accorded to a company a four 
years' privilege of making gold from quicksilver. The Emperor 
Eudolph, who ascended the throne in 1576, was an especially 
active patron of this art, as was also the Elector Augustus of 
Saxony, who lived about 1560, and had a laboratory of his 
own in Dresden, which was called by the people the Gold- 
house ; this taste was shared by his wife, Anne of Denmark, 
Duke Ernest of Bavpia (in the seventeenth century), 
Henry Julius of Brunswick, the Emperor Leopold I. (1658 
— 1705), and some others. The degree to which crowned 
heads attached themselves to this subject is well shown, 
among other evidences, by the fact that an Austrian, named 
E. von Eaiu (about the year 1680), deduced that those who 
doubted the existence of the Philosopher's Stone were guilty 
of ISze-majeste. At the same time, there were others who 
did not lay so much stress upon the matter, and Pope Leg X., 
to whom an alchemist, AugurelU, dedicated a poem on gold- 
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making (in 1514), sent the latter, in recognition, an empty 
purse, with the intimation that a man who was master of such 
an art, could only be in want of a purse to receive the gold 
he made. In the commencement of the seventeenth century, 
societies and unions were formed for gold-making; among 
them was the brotherhood of the Rosicrucians, which en- 
dured for more than a hundred years, and counted members 
in Germany, Holland, France, England, and Italy ; also the 
Society of the Eose, in the south of Prance; the Nuremberg 
Alchemical Society, of which the celebrated philosopher 
Leibnitz was an active member, &c. 

Now, although there are sufficient examples of gold being 
made, in which no deceit could be discovered, or which no 
one was able to expose, there are incomparably more cases 
in which deceit was exposed; and notwithstanding that a 
few alchemists were able to hold out, at least for a time, and 
became distinguished in various ways, like the above-men- 
tioned Eichthausen, who was created Baron of Ghaos by 
the Emperor Ferdinand III., most of them made but a poor 
work of this business. The fate usually undergone by those 
who were convicted of deceit, was that of being hung in a 
dress covered with tinsel ; others, from whose art something 
was expected to be gained, were seized and shut up, to make 
gold, and since they produced nothing, and their captors 
often had a more implicit belief in gold-making than them- 
selves, they were tortured and ill-treated in every conceivable 
way, in order to make them exercise or reveal their art. 
This treatment fell to the lot of a certain Setonius, under 
the hands of the Elector Christian II. of Saxony, in 1603^ 
and about the same time, the Emperor Eudolph II. behaved 
in a similar manner to one G-tistenhofer, a goldsmith of 
StrasbuTff, who had made a specimen of gold with a stone 
given to him, and was totally ignorant of the mode of fabri- 
eating the stone. Frederic I. of Prussia and the Elector 
Augustus II. of Saxony (King of Poland) pursued and 
imprisoned in a similar way the well-known Botticher, who 
only at last saved himseK by the invention of the Meissen 
porcelain ; and even as late as 1746, a supposed alchemist, 
named Sehfeld, was imprisoned and tortured by the orders of 
the Empress Maria Theresa, to make him disclose his mystery, 
but he at last escaped, and disappeared without leaving a 
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trace. Hence, aLchemists were almost always moTing £KRn 
place to place under chan^ng names, making a little gold 
here and there, selling their stone at as high a price as 
possible, and huiT3ring away to do the same elaewhere. 
Numerous instances are also recorded of the mxa^der of 
alchemists who were supposed to have possession of the 
miraculous stone, in ord^ to rob them of the treafiure, &c. 
But the majority of them reduced themselyes to poverty, by 
their quiet and secret labours, and sunk miserahlj to the 
grave; and when we trace out the entire history of the 
strange spirit, which endured more than a thousand years, 
and see how self-interest, passion, deceit, stupidity, madness, 
and superstition, have abode with it, it presents itself as a 
gloomy picture, but one altogether unique of its kind. It 
would lead me too £sr to enumerate here aU the different 
errors and deceptions which must have arisen from so powear- 
fiil a faith in alchemy ; I will m^ely mention that conversion 
of the metals, generally, was regarded as possible; that gold 
was supposed to be made when it was obtained from other 
metals which actually contained it, without any <me reflect- 
ing, or being willing to suppose, that the deceiver had the 
cleverness to introduce gdid in some way or oth^ into the 
crucible containing the metal to be ennobled.; and that much 
deceit must necessanly remain undiscovered, hova. want of 
chemical knowledge. Thus it might, indeed, have been a 
true statement, when Hortulanus said of the prodnction of 
the philosopher's stone : its father is the sun, that is to say, 
ffoM; its mother is the moon, or silver. Dr. H. JKJopp has 
given a detailed history of alchemy in his history of chemistry. 

It may be asked, however, whether it is xesilj quite made 
out that gold cannot be made artificially. Mj onsw^ to 
this is : that the impossibLlity of lualring gold out of caib- 
stances which do not contain it, only holds gd. the aesumptioii 
that the elements at present known are actually incapable of 
chemical decomposition ; but the improbability that we fihall 
arrive at other elements, and these such as may enable us to 
make g^ld, is so very great, that a man may as well go 
hunting over hiU and dale for a bag of sovereigns, and mH 
find one sooner than he will this art. 

In the foregoing we have spoken of some of the general 
cliaracteristic peculiarities of the noble metals, and we inill 
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now enter into their more Bpeeial description ; proceeding, 
in the first place, with gold. 

The form in which native gold appears is rarely a dis- 
tiiictl;^^ regular crystalline one, but its crystals are mostly 
mdietinct and blended with little plates, spangles, and 
threads; or it occurs in compact rounded feigments or 
lamps. It is soft like silver, softer than copper, and ftisible 
-without difficulty. When it exists in its original matrix in 
the primitiye rocks, such as mica-schist, gneiss, syenite, clay- 
slate, Ac., or in the superincumbent ti^sition formations, 
or porphyritic and grauwacke-like rocks, it appears in slits 
amd vems traversing tie rocks, mostly only sparingly, in thick 
lamins and moss-like efflorescences; or it is sprinkled 
through the substance of the rock, often so finely that it is 
imperceptible to the eye, and the contents of the rock are 
-finJfc brought to light by the stamping and washing, or by 
the process of amalgamation mentioned above. Sometimes 
■also it is mingled with other ores and gravel ; it is besides 
tihnost always accompanied by quartz, pyrites, and brown 
iron-ore. It occurs thus in Hungary and Transylvania, and 
has been collected in certain places for several centuries, 
chiefly at KremnitB, Schenmitz, Posing, and Magurka ; but 
also at l^agvag, Balathna, and Offenbonva. These mines 
yielded more than 3000 lbs. of gold in 1888. Besides these, 
other mines in Europe, as in the Hartz, in Salzburg, Ziller- 
thal, Piedmont, Sweden, and Ural, yield gold, though in 
comparatively very small quantity ; the Hartz, for example, 
yielding only about 6 lbs., Sweden only about 8 lbs. annually. 
omaU quantities are found in Cornwall, Devon, North Wales, 
'Beotlasid, and in the Wicklow mountains in Ireland. The 
greatest quantity of gold is found in alluvial land, and in the 
sands of rivers, both in Europe and in other quarters of the 
globe, and from them it is obtained by washing and decanta- 
tion. The occurrence of gold may be said to be universal ; 
but with the exception of the Ural, few gold-washings of 
Europe give much profit. The coUection of gold in the 
aaoids of the Bhine has been carried on since the seventh 
century, and yields at present, between Basle and Mannheim, 
about 1800Z. worth of gold. But in the Ural, in the pro- 
vince of Oatherinenburg, albout Schabrouskoi, Beresovsk, 
Nifiohne-^Dagilflk, &c., the gold-washing yielded, m the year 

z2 
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1842, 632 pud, or more than 18,000 lbs. of gold. At the same 
time, the auriferous sand is often so poor, that the richer 
beds do not yield more than 1 lb. to the ton. But the simple 
way in which it is separated ensures an abundant return, 
since the value of the gold amounts to twice the cost of 
extracting it. Sometimes it happens also, in these washings, 
that a large lump is found, which more than covers all losses. 
In the collection of the mining corps of St. Petersburgh are 
kept lumps of gold weighing O^lbs., 11^ lbs., and 18 lbs. ; 
and in 1842, when they were removing the washing-sheds i^ 
Tzarefva-Alexandrofsk, to pitch them in another spot, as the 
soil beneath them was being thoroughly turned over, a la- 
bourer struck his pickaxe into a lump of gold, in which the 
iron remained sticking, and thus was discovered a mass 
weighing 64 lbs. A pound of gold is worth about 50^, 

The gold-washing of Russia is carried on partly by pea- 
santry, who voluntarily apply themselves to it, and partly 
by prisoners and criminals, the less guilty of whom are com- 
pelled to dwell in villages, and support themselves by their 
daQy labour. The owners of the land make contracts with 
them in the presence of the magistrate, and they are then 
transported to the place of their destination. In 1842 there 
were no less than 11,000 of these unhappy creatures in 
Eastern Siberia alone. 

The gold which the labourers collect on the Friday of each 
week belongs to themselves, but they are compelled to 
deliver it up to the landlord at a fixed price, which is below 
the actual value. Opportunity is thus afforded of paying 
over as raasom-money gold which has been concealed in 
spite of the rigid supervision; and thus, in any case, it is not 
lost. The hope of finding rich beds of auriferous sands 
gives rise to a continual despatch of expeditions, which some- 
times have to contend with great hardships, and in very 
many instances return home poorer than they set out. 
Thus, in the years 1841 and 1842, 350 expeditions were sent 
out in the department of Jeneseisk into the Taigas, as the 
dark forests covering the flat plains are called, and not one 
of them met with a single bed of auriferous sand. When 
one is discovered, notice must be given to the government, 
and then the finder receives the right to work it for twelve 
years under certain conditions. The hardships and dangers 
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of this cold desert, contrasted with the sight of the gold 
acquired, very often excite in the contractors and their 
officers such inclination to indemnify themselves for their 
sufferings, that a reckless way of living prevails at these 
mines, and in the year 1844, 150,000 bottles of champagne 
were consumed in the department of Jeneseisk alone. The 
labourers too, on their part, when paid and dismissed, mostly 
dissipate their wages in brandy, in the first spirit-shop they 
fimd, and often return to their work in the greatest misery; 
thus does a more or less considerable degree of luxuiy 
develop itself even at those lonely sources of the gold which 
gives rise to it. The auriferous alluvial deposits of the Ural 
were discovered in 1819 ; those of Siberia in 1829. The 
return rises from year to year, and being in 1829 only 314 
pud, in 1847 it amounted to 1772 pud. The produce of gold 
from the Ural and Siberia, since the discoveries in 1819 and 
1847, has amounted to a total of 14,335 pud, which is 
nearly equal to 250 tons. To this must be added the gold 
from the mines of Altai. 

The annual product of America amounts to more than 17-^ 
tons, and Mexico, Columbia, Peru, Chili, and Brazil, are amply 
celebrated for their wealth in gold. The gold is partly found 
imbedded in rocks, but for the most part in sandy ground ; 
and it is said that a mass weighing 45 lbs. was found at La 
Paz, in Bolivia, in 1730; and one of as much as 2560 lbs. (?) 
at Bahia, in Brazil, in 1785. A lump weighing 38 lbs. was 
found in the alluvium of the Alleghany, in North Carolina, 
1821. The East Indies, China, and Japan, likewise yield 
much gold, as also Nubia and Senegambia.* 

History gives us many testimonies of gold having been 
much more plentiful in former times, and many coimtries 
were famed for the richness in gold which now produce little 
or none at all. 

(• The discovery of gold in California, and still more recenth" in Australia, 
has tbrown all other gold districts into the shade, at all events ior the present, 
and has given rise to much discussion as to the probable influence on the value 
of the metal as a standard of currency. It would lead us too far to enter into 
the many accounts of these discoveries and then: results ; moreover, there is much 
di^culty as vet in drawing any general conclusions respecting the fects. We 
shall not dwell upon them here; and this is rendered the less necessary by the 
feet, that almost aU that could be said here has become familiar to every one 
from the general attention which the matter has excited. — Ed.) 



Eli i=A Dxnd coflectediaaretiMm. 15,000 quintab 
JL r* . :.r zj^t leziple at JenmJem, and that Solomon ob> 
'^-■^' Iziv «s=i2JLj ammaOT firam the lich mines of Ophir, 
-v :.l:!i a^cjt iL^jose to have Iwea Ceylon, others Pegu. TBe 
S 'Zii^ s«tfLjT c^^i eonlanied nne than 15,000 quintak 
.£ rijf jrvir:as cietal, under the CansolB; and Spain, in 
Ts^.'...ir, ^^j:xrx^'€£d aa an inexhanatible mine of gold 
jiii:. >--t7. x:kase Becak attneted the FhflenidanB thither^ 
t'^tiL 1 Al* BX^ Y'!ko soon founded colonies there ; and these 
^z»BCLr<fr« rxie- B9? to the long-enduring wars, and the sub- 
ji^TLiuiiiL zj zjx- Carchaginiana and the Bonuuuu In those 
Vt;h -» iDf Srniziiiris veie the Tictims of tlie same iR which 
:ji?T ~ T *'^i ;:^x3i xhe Americans in 1500 j and when we 
:r«&i ^.le i»:er:r5 cf the discoTerf^ of America^ we are struck 
rr i^ie scxire fiiia&Ty. that tiie foie&thers were compelled 
li iz -oe bedir^'iir^i for the sins of their descendants. 

IijLj T:ii also celebrated for tbe gold of its rivers, and 
G?^pe.'4. BsTpc^ >nd Arabia, were fiuned for gold. There was 
si'-r. >:ir«iru::iaace among the Persians, that it was sang 
ju' :':»r/t>^^^ t2:eir weapons, their shoes, and the bridles of 
^•:r ^.-ffsea. were of gold. 

S.A^ arrLni^nce in past times is explained, Ke its dis- 

jTOfdnAW in the present day, partly by the manner in 

w£.:i :t c^vors, and partly by tbe extensiTe means which. 

^Tv*^^ ari^ied to the collection of it. The riyers and sandy 

->:->. ^K9e then searched for the first time, and thonsands 

^-'^ ^se^ w«<e employed upon the work. The soil in wbich it 

w^ b:^M that gold nu^t be found, was inrestkated in 

t r-rr >:^£Me way, hills and mountains were undermined 

az^ '-'^^ ui fftii in, by excarating sq as to leave supporting 

riass^es which were subsequently removed, when, as Pliny 

reL&ies. the mountain fell in with a great crash and rushing 

of windL and the ruins were then searched for gold. Sivera 

wew fcvquently diverted several leagues in artificial channels, 

for washing the rock. Brushwood was placed on the ter- 

n«x^ down which the water was caused to flow, in order to 

K^lain the gold, and then was afterwards burnt. We have 

manr instances of the melancholy fate of prisoners and 

erinunals under the kings of Egypt, hj whom they were am- 

demned to snch labours, compelled to seek and search the 

n^.»t. d»v and night, chained in gangs, without regard to age 



or sex, BickiieaB or ia&enaky, under the stripes and ill-nsage 
of their oTerseers ; and we know how they longed for death 
to end their sufferings. Among the Greeks, also, the slaves 
woi^ed in chains at the mines, and the Bomans treated theirs 
no bcftter in Spain ; and when we reflect how the thirst of 
gold, aceompanied hy barbarity and croeltj, has made its 
home in the Old and in the New World, how this metal has 
served for countless bad as well as good piuposes, we may 
fairhf say that it haa certainly been cursed and detested 
by quite as many as h&ve longed and prayed for it. 

The Greeks were so greedy of gold, that the Athenians, 
when they heard, once upon a time^ that gold had been seen 
in Hymettus^ watched by quarrelsome ants, hurried towards 
the moimtain to commence the combat ; but in this cam- 
paign they foimd nothing, and were ridiculed, on their return, 
by the more sensible, l^ext to them, the Bomans were the 
most covetous of it, and every country, every obscure ccnmer, 
was considered hostile, and must be conquered, if its earth 
contained gold. 

€k>ld, as it is met with in nature, is seldom without an ad- 
mixture of »lver,and the proportion of the latter varies £rom 
a few tenths to 36 per cent, and over. It is, of course, im- 
portant to separate this metal accurately, and I shall speak 
of this separation under the head of Silver. There remain 
a few points to be mentioned concerning the applications of 
gold in the arts. The working of the pure metal, giLdiag by 
the application of plates or b^en leaves of gold, was more 
or less generally known among tiie ancients, as already 
stated; they were also acquainted with the practice of re- 
covering- the gold from ^Id embroidered clothes, which were 
burnt, and the gold removed &om the ashes by quicksilver; 
tiie use as a means orcommercial exchange is likewise of the 
highest antiquity, but the earliest money occurs only 600 
years before Christ, and the older coins of Ghreece and Asia 
Minor are of gold and silver, while the oldest Boman are 
of copper. The subsequent and still-existing methods of 
gilding glass and porcelaia, consist in laying on gold, which 
has been prepared in a finely divided state by chemical 
means, in combination with suitable flux, and bumiag it in, 
the gold is then polished by means of burnishing. Tl»^ 
gilding of silver, copper, brass, Ac, is mostly eSestr 
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means of the compound of gold and qnickfiilver, called gold 
amalgam, which is spread over the metal after it has been 
weU cleaned, and heat being applied, the qnicksilYer is eva- 
porated, and the gold adheres to the metal. This is called 
iire-gilding, and the vapours of quicksilver produced in the 
operation are pernicious to the workpeople. There are other 
methods, in which finely divided gold is mechanically appUed 
and polished, and galvanic gilding in particular has recently 
become of especial importance. By this means articles of 
silver, brass, copper, &c., can be gilt in a few minutes, 
and by no other means can so thin a coat be given; this coat, 
forming, as it were, a mere breath of gold, is soon worn off, 
but when the objects are not exposed to friction, it answers 
the purpose completely.''^ 

The preparation of gold called " gold-purple," or " purple 
of Cassms,'' is of important use in the painting of glass and 
porcdain. It was first described by Andreus Caseins, in 
1685, and applied by an alchemical chemist named Kunkel 
to the manufacture of red glass. It is formed as a purple 
precipitate when diluted solutions of gold and tin are mixed; 
but the preparation of a good article requires many pre* 
cautions. Euby glass, which has again been manufactured 
recently of exceeding beauty, owes its colour to this com- 
pound of gold.t 

Gold may be easily united with other metals by fusion, 
but only the combinations and alloys with silver and copper 
are of importance. These metals, when added in certain 
proportions, give gold a greater hardness, without injuring 
its colour, and such alloys are used both for coin and for 
goldsmiths' work. The proportion of gold is expressed in 
carats. A mark is divided into 24 carats ; and if 24 parts of 
the gold (alloy), for example, contain 10 parts of the foreign 
metal and 14 parts of gold, the gold is called 14 carats fine ; 
if it contains two parts of the foreign metal and 22 of gold, 
it is 22 carat-fine gold, &c. AUoys of gold with copper 

* It is stated by Mr. Hunt, that the consumption of gold-leaf in the arts in 
Birmingham alone, amounts to 1000 oz. weekly, and in London to 400 ex., of 
which it is said that not one-tenth is recovered. For gilding by electrotype, or 
water-gilding, more than 10,000 oz. are used annually. 

t The consumption of gold in the Staffordshire potteries, for gilding and making 
crimson and rose colours, varies from 7000 oz. to 10,000 oz. per amuun. 
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are of deep yellow or reddish cdotir, those with silver, pale- 
yellow, greenish yellow, or whitish. Alloying with copper 
is called red carating, with silver white carating, with both 
metals, mixed caratmg. Ordinary gold-plate, &c., is 14 
carat (with copper idloy), inferior kinds often only 6-8 
carat gold. English gold coin is 22 carats fine, the Dutch 
ducats are 23^, the Austrian 23|. 

Other metals added to gold in very small quantities, change 
its colour or malleability, as, for instance, platinum, bismuth, 
lead, brass, &c. ; with iron it yields a maUeable alloy of grey 
or whitish colour. 

In roughly estimating the carating or proportion of gold 
in alloys, the metal is tested on the touchstone, with what 
are called the trial-needles. The touchstone is a black sili- 
ceous stone, ground smooth, across which the needles are 
scratched ; the needles are made of various alloys, with silver 
and copper, of known composition. A streak is mad^ in the 
touchstone with the gold to be tried, and streaks are then 
drawn beside it with various trial-needles, and similarity of 
colour is taken as the proof which needle the tested gold 
alloy approaches nearest in composition. 

Silver, when it occurs pure in nature, is found in similar 
forms to those exhibited by gold. They, however, are but 
rarely distinct crystals, mostly presenting themselves in 
variously twisted and combined threads, little plates, moss- 
like patches, and little fragments imbedded in the rock. 
Capillary pure silver often occurs in considerable abundance, 
filling crevices and little hollows ; and from some of them, 
several yards long, more than 20 lbs. of capillary and wire- 
like silver have been taken out, as at Schneeberg in the 
Erz-gebirge, where capillary silver is sometimes extracted by 
what is cfdled the " barrel-process," a mode of amalgamation 
with mercury, by means of agitation in large barrels. Stout 
wires of silver are met with 12 to 16 inches long, and 
dendritic, or shrubby masses, as much as 10 inches high. 

Pure silver mostly occurs in undisturbed primitive rocks, 
in granite, gneiss, mica-schist, &c., and not like gold, in sandy 
tracts; at least it is seldom found in such places. 

The preparation and smelting of silver from its pure ores 
is also very simple, and the extraction is only connected with 
difficulties when the silver ores are mingled in small quantity 
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in o&er ares or in qnartt. Tbt riehest alyeivminea in 
Europe are those of the Erz-gebirge, of the Haitz, Kongs- 
berg m Norway, and Spain. The most celebrated minea of 
the Erz«-gebirge are those of Freiberg, Schneeberg^ Johana- 
georgenstadt, &c., and maaaea of pusD siLver weiring a^ 
mueh as 100 lbs. have been fonnd m these. The yalne a£ a 
pound of silver amounts to 3/. lis. 6d. Yerj pure ailYer ia met 
with at Kongsberg, and masses of it weighmg even 560 lbs. 
hare been met w^. The AJtai is likewiae yeon^ lick, in. 
the celebrated Schlangenbei^. The ayerage quasntitj for the 
last fifty years amounts to more than 350 lbs. per anTinm, 
But the prodnce of Europe, together with Aaiatie Bnasia^ia 
far surpassed by that of South Amezica. This C(mtinent 
fuinishes ammally, firomMezieo, Peru, and Chili, aboni 500O 
tons, while the former do not giye' one quarter ef this* 
qtumtity. The wealth of these eonntziea in sily^ appears 
to be sa great^ that to all appearacee there remadna still: 
much more untonched than has yet been obtained. A silvar 
vein in the minea of Zacatecas, in Mexico,, called tbe Y^m 
Grrande, has yielded more than the yalne of 6,000,000^. in 
silver, and is not yet exhausted. The mining opeeations in*, 
these countries are hj no means carried on by nzlea of art, 
which, however, sometimes haa its advonti^s ; for example^ 
the Conanea mine of Sombrerete was discovered thsough an^ 
error in the levelling, and the new vein yielded to its owners, 
the &mily Fagoaga, a product of many millions, of dollars^ 
in a few months. A probable calculation shows tiiat America 
has yielded a booty of gold and silver, from 1521 to 184i2, o£ 
the value of 4,000,000,000 of doUars (about 800,000,0002.). 

Silver likewise occurs frequently in combinatum. with 
sulphur and other metallic sulphm^ets ; and in this it is dis- 
tinguished from gold, which very rarely occurs otlserwise 
than pure. 

Sulphuret of silver, which is also called ar^eniite, is of a 
dark leaden gn^ colour, and may be cut and flattened out 
like lead, which renders it easily distinguishable from other 
similar ores. It is con^iosed of 13 ports of su]^hur and 87 
parts of gold, and globules of silver may be readily fused out 
of it with the aid of soda, or charcoal before the blowpipe. 
Compounds of sulphuiet of silver with sulphuret of antimony, 
and with sulphuret of arsenic, are likewise met with ; and ta^ 
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tiiese Moxtg Hephanitey or brittle sulphuret of taiY&c, and 
the nlvor-hhndes, or pynvrgyrHes, 

Stephonite is of iron-blad^ colour, and retains this colour 
in powder. It is sofb, but is not descilj cleavable like argen* 
tite. It i» composed of sulphur 15.7, antimony 14.0, and 
silver 70.^ parts. The antimoDial silyer-blende or dark 
pyrargyril e, varies firam dark ecimson-red to lead-grey colour,, 
bat the powder is crimson-red, aad it is thus easily distin- 
gniidiable from stephanite. It eontams 17.5 sulphur, 23.5 
antimony, and 59jD per ceoet. of silver. The arsenical silver- 
blesde, or H^t pyrargjnite, is of a brighter cochnical-red 
ooleur, and is sometimes met with in very transparent 
erystals. Whesi fused on charcoal, it emits the garUc-like 
VBpour of aesmic. It is composed of 19.5 sulphur, 15.1 
flrsenic, and 65.4 silver. These ores occur in crystalline 
masses, with pure silver, and beautiful varieties are found, 
especially in the Erz-gebirge, at Markirch in Alsace, in Schema 
Bitz and SLremnitz in Hungary. Sulphuret of silver often 
eedsts in small quantities in lead-glance, or sulphuret of 
kad, as in Saizony, in the Hartz, i&c. Stephanite is one of 
iiie most important silver-ores of America. 

It has been mentioned already that silver-ore is obtained 
£poaXL argenti&sous lead, by refinmg. The ores of silver just 
namsed are fused with ai^entiferous lead, or the silver is. 
extracted from them by amalgamatitm. In the first instance, 
they are mixed vnth common salt, and heated in a reverbera* 
tory fiimace with the access of air, by which means the 
greater part of the sulphur, antimony, and arsenic, are 
removed, and chloride of silver is formed. The ores roasted 
m. this way are next pulverised, and whirled round in barrels 
with water and metallic iron for several hours, during which 
operation, the chlorine becomes united vrith the iron^ and the 
surer is separated in a very findiy divided state. Quicksilver 
is then added, and the barrels again made to revolve rabidly 
far fourteen or sixteen hours, through which means the silver 
is taken up (amalgamated) by the quicksilver. The quick- 
adlver is then made to pass throu^ bags made of tdckiDg, 
which retain the richer amalgam, from which the silver is 
then separated, as was mentioned above, by the application 
of heat. This process is carried on in such a manner that 
the quicksilver is not lost, but collected and used over and 



848 THX MimsBiLL suraDOM. 

over again. The chloride of silver spoken of in these 
processes is also met with in nature, occurring in large 
masses only in Mexico, Peru, and Chili. It has not at all a 
metallic aspect, but sometimes resembles translucent horn ; 
hence it is also called horn-silver. It is cleavable, and may- 
be readily reduced on charcoal before the blowpipe. It 
remains to be mentioned of this compound that it is always 
prepared artificially, when quantities of silver are to be 
estimated in solutions. Solution of common salt or hydro- 
chloric acid is added to the liquid containing the silver, 
and as both these substances contain chlorine, a white preci- 
pitate of fixed composition is obtained (24.7 chlorine and 
76.3 silver), which is chloride of silver. Freshljr prepared 
chloride of silver has the property of rapidly assuming a blue 
colour, subsequently gradually becommg black, under the 
influence of light, which has been taken advantage of in 
photography. 

Spain was still more extolled by the ancients for its 
silver than even for its gold, and it was said of the river 
Guadalquivir, that its sources sprang from silver roots. The 
Phoenicians found such a mass of it there on their first 
voyage, that the ships would not hold it ; and so, in order 
to carry as much as possible away, they made even their 
anchors of silver. Spanish silver enabled Hannibal to carry 
on the sixteen years' campaigns of the second Punic war 
against the Eomans ; and when the latter were masters of 
Spain, the mines of New Carthage (Carthagena), which were 
worked by 14,000 men, yielded a daily produce of 25,000 
drachmas. The Bomans had an especial preference for silver, 
and PHny relates that there were in Eome more than 600 
silver basins, each of which weighed 100 lbs., and that a cer- 
tain Drusillanus possessed one weighing 550 lbs. He speaks 
of silver cooking utensils, couches, cars, and statues. The 
ancients were also able to apply a silver coating over copper 
money, and thus were in a certain way acquainted with the 
modem art of plating. 

It has been stated already, when treating of gold, that this 
almost always contains more or less silver ; and experiment 
has taught us that silver not unfrequently contains small 
quantities of gold. Silver from the ores of the TJral and 
Altai contains ^ to 3, and more, per cent, of gold. Several 
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methods are used to separate and collect this gold, of which 
I will mention simply the separation by sulphuric acid as 
the most advantageous. The silver is heated with this in 
casfc-iron or platinum vessels, and dissolves, leaving the gold 
behind ; for silver is not so refractory as gold to this or nitric 
acid. To recover the silver from the solution, copper-plates 
are placed in it, and then the copper of these plates takes 
the place of the silver, that is to say, it combines, as an 
oxide, with the sulphuric acid which held the silver in solu- 
tion, and so th^ latter is set free, and falls as a metallic 
precipitate. The solution is then evaporated, and a sulphate 
of copper or blue vitriol obtained from it, used, among other 
purposes, for recovering metallic copper, by means of the 
voltaic current. The same alternation of the plates is also 
made use of in coating one metal with another, and a great 
deal of gilding, silvering, or platinizing, depends upon it. 
This is, of course, connected with the conditions in which 
one metal exhibits a greater tendency or affinity to the 
solvent substance than the other ; and it is especially re- 
marked, that the noble metals readily give up such solvents 
to the baser metals, and set themselves free. When, for 
example, a small quantity of solution of silver is added to a 
solution of common salt, and a clean copper-plate is laid in 
the mixture, it becomes silvered in sis or eight minutes, the 
surface of the copper becoming dissolved, and the silver of the 
solution taking its place. When the blade of a knife is 
dipped in solution of sulphate of copper, the steel is instantly 
coated with copper ; and by an exactly similar process, the 
iron passes into solution, the copper being precipitated 
in its place. Such phenomena passed for transmutations of 
the metals in the days of alchemy, and certainly might be 
taken for such at first sight, when no inquiry into the cir- 
cumstances and no minute investigations were made. 

The advantages of the mode of separation just described 
have caused an enormous quantity, especially of old silver, 
to be treated in this way, and the gold extracted from 
it ; in Paris alone, quantities worth 200 millions of francs 
were at first annually exposed to this operation, or affined, 
as it is called. More than 140,000 marks are separated 
annually in the mint of St. Petersburgh, and more than 
100,000 also in Munich. 



Of recent diver money, Besreeiy any now ^eoisidd ydH. 
retain gold. Thus has the fieareh for and coliectioii of tgold 
increased; and many thonsands of the kasperle^ Jis &ejjaEB 
called, have in this way heen deprived a£ the gold tiiegr coa- 
tained, which formerly rendered them worth fiomething vskoace 
than they actually passed for. This mode of jwipaEatiGSL is 
carried so £Eur in Munich, that the atom of geld eoniaiaed in 
the Oohurg six-kreutzer piece, has been separsbted aod made 
a profit of, although there exists only lib. m §QO!^Sml^€£ 
these " sechsers." 

As silver, like gold, is too soft when pure to be epdnrmg^y 
useful in the form of coin or silversmitW work, it dsaikwayB 
combined, or as it is called, alloyed, with a propestifliL of 
copper. The proportions of silver in such alloyv Are indicated 
in the same way as in the alloys of gold. A certain mmn>«T|^. 
of copper is coutained in all silver money, varyjaiig in diffeD^it 
countries ; and in the silver for silversBQiths' wmk is a «ei^liaki 
alloy fixed by law, below which degree of fineiiess it is vst 
stamped as standard silver by the public authediaea. 

The approximate valuation of alloys is 'Cfieoked, «b tvith 
gold, by trying-needles on the touchstone; -but tMxaarate 
estimation is performed either by the " cupellattan '' -w^h 
lead, already mentioned, on & small scale, or by ehenaeal 
examination in what is termed the " wet way." 

SiLvBrixLg of metal, poceekin, wood, &e., is done, geatierally 
speaking, in the same way as gilding, by applying fdlvev- 
amalgam, silver-leaf, or silver-powder in a suitable way« But 
when a thick coat of silver is to be placed on metal, it k 
done by platmff, that is, a plate of silver is af^died on the 
common metal, and a fuaian of the t^ooottguaiaB jbui&qqs 
effected in a staxmg ^re^ and then the piece of plated mebd 
is roUed out and worked. 

Some idea of the consumption of gdLd and siber in jHEstades 
of luxury may be formed &om a calculation gmai W Jacob, 
who estimates it for Europe at .an aamual vame of immt five 
millions and three-quarters sterling. How nmidi o£ these 
precious metals must disappear by wear, leavii^ si0 teace ! 
Would it be surprising to find traces >of gold aod silver in 
the soil of all human dwellings in the course of time f It is 
remarkable how a change of place^ a circulation, as it ^wegBe, 
is appointed for the inanimate or naturally iznmoovaible itJuiigs 
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upon the eaaith ; and bow new conditionB, nem creationa, are 
-coafciiiualfy developing themBehreB in this way. I will not 
-enter hero into the evaporation of water, for instance, from 
the widely-spreadmg ocean; how the clouds produced by 
;liiiB pans over into foreign lands^ and then fall again to the 
rearth as rain, and how this wandering water is, partly at 
least, carried along new journeys, returning a£ber vanoufi 
i^ojages to its ori^oal hcone ; the mere mechanical pheno- 
meaia, sudi as the transfer of seeds by the winds or by birds, 
or the decomposition of the surface of the earth by the 
friction of the elements, suffice to iUui^rate this. 

Wkoerer goes to SomHe or to Loretto, fiees plenty of 
.bsmeninuiges, which, kissed b]^ pilgrims, are soon worn away 
by iAoB light contact of the lips, so as to be perfectly iire- 
eognicable. In such statues it has-been necessary many 
times to renew a foot, for instance, which it is the cuustom to 
Jam, and the sacoed miEirble staircase of Bt. SaLyatore, which 
was ascended by pilgrims sliding alon^ on their knees, would 
perimps have been demolished long smce, if it had not been 
projected by .a covering of wood. How circulating coin 
must be oontinnaQy worn aiway by friction, the dements of 
the gold mad silver being scattered throughout the whole 
world in inrisible partides! What chemical or galvanic 
ma^ may one day collect them together again, to decorate 
the crevice of some rock with their brilliancy, or to raise some 
bed of sand to honoor, we know not ; but we are certain .that 
Idiey are not destroyed, although they may be loat to us. 

Wkb most other metds than copper and gold, silv^ farms 
Ivittle alloys, of whidi no use has yet been made. When a 
proportion of about one-five-hundredth is added to .eteal, it 
inquffts great hapdnesn and excellent quality. 

Among the salts which can be prepared chemically, niizrate 
of silver, known by the name of lapis infemalia, or hmar 
•iutimtie, deserves particolar menstion ; it is used as a caustic, 
€or ind^bile ink, and for dyeing the hair black. Silver is also 
toed in many other processes, for example, in photoguaghy, 
in anail^cal chemistry, Ac, which, however, we cannot mord 
space to enter into here. 

We pass therefore, concluding this small series, to the 
third of the noble metals, platinum. It seems really not 
improbabk that this metal was known to the anaieots, for 
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they mention a greyiBh-white metal as heavy as gold, when 
speaking of gold-washings, but they certainly were not ac- 
curately acquainted with it, for we have at the present time 
no certain accounts of its occurrence in any of the countries 
whence they derived metals. The first distinct mention of 
it was made by a Spanish geometer, named Don TJUoa, who 
met with it in Peru, during a scientific journey, in 1735, and 
by an English metallurgist, named Charles Wood, who 
brought it from Jamaica in 1741. It was next minutelj 
examined by Scheffer, in 1752, who found that it stood next to 
gold in noble properties, whence he called it white gold ; but 
the Spanish name, platinum, fh)m plata (silver) and platinja 
(silver-like), has kept its ground. This remarkable metal, 
which is even heavier than gold, does not certainly equal the 
preceding metals in outward beauty, for it is of a light 
steel-grey colour, but it is distinguished in the highest 
degree by two qualities, one of which is, that, like gold, it is 
unafiected by most chemical agents, and the other, that it 
is infusible in the strongest heat of our furnaces and forges. 
In this last property it has even a great advantage over gold, 
for the chemist is very often obliged to expose substances he 
is testing to a fierce fire, and he would be unable to work 
accurately, or would even be at a stand-still, without he had a 
platinum crucible. When I speak here of chemists, and of 
the high value of platinum to them, I must observe, that 
this is in itself good ground for calling a metal precious ; 
for, in truth, a multitude of new discoveries in the arts are 
connected with the fact that the knowledge and application 
of platinum have not only fiicilitated chemical analysis, but 
enabled it to arrive at far greater accuracy. 

Platinum occurs in nature, like most gold, and always in 
its noble company, in sandy ground and in the sands of rivers ; 
it has rarely Deen foimd in undisturbed rocks. It is chiefly 
met with in the form of Uttle laminsB and grains, but occa> 
sionally in roundisli pieces of considerable weight, and is 
collected, like ^old, by washing. The greater part of this 
metal is furnished by South America and the IJraL In 
Brazil, New Qranada, St. Domingo, and Peru, it has never 
been foimd in very large pieces ; the largest, which is at 
Madrid, does not weigh quite 1^ lb. But plates of it weigh- 
ing 10, 19, and 20 lbs., have been found in the sand-beds of 
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NiBchne-Tagilsk, and since 1819, when platinum was dls* 
covered in the Ural, the quantity obtained, which at first was 
very inconsiderable, has risen, in many of the years, as in 
1843, to 200 pud, or nearly 3 tons, and the total product 
since the discovery may be assumed as about 30 tons. From 
1824 to 1834, platinum was already in use as coin in Bussia, 
to a value of about 400,000/. ; for this purpose the govern- 
ment were compelled to buy the greater part from private 
persons, as their own mines yielded but little. The estates 
of the Demidoff family are those which contain the greatest 
wealth in platinum. Perhaps this circumstance of the 
poverty of the imperial mines may have contributed to cause 
the recent abolition of platinum coin. Besides the countries 
already named, Borneo has been found to contain platinum, 
and it is said to have occurred in small quantities, sprinkled 
in other rocks, in France (Dep. de la Charente) and in Spain. 
But according to recent researches, platinum is pretty gene- 
rally diffused in very small quantities ; for ahnost all silver, 
or rather the gold which occurs with this, contains traces of 
platinum. 

Platinum being so infusible, great difficulty attends the 
working of it, and had it not the capaci^ of being welded 
like iron, by the hammering together of fine particles at a 
great heat, little use could be made of it. The chief point, 
therefore, in the manufacturing of this metal, is to obtain it 
in a finely divided condition, and this is effected by a series 
of chemical operations which I will pass over here. When 
it has been finely divided, into the form termed spongy 
platinum, it is alternately pressed, heated to incandescence, 
and hammered, till it forms a coherent mass, which may then 
be rolled, or drawn into very tough wires, and is readily 
workable. The difficulties attending this treatment increase 
the price of worked platinum so much, that it is double 
that of the crude metel. A pound of native platinum costs 
about 10/., saxd the value of silver, platinum, and gold, bear 
about the proportion of 1 : 3 : 15. Platinum is not only 
used for chemical utensils, such as crucibles, basins, retorts, 
and apparatus for distilling sulphuric acid, but also for 
watch-chains and such articles, and in the same way as gold 
and silver for coating or platinizing copper, glass, porcelain, 
&c. It is also used in the very remarkable instantaneous 

2a 
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ligbt amantns inrented by Bofaereiner, v^ genezallj knoim 
as the JJobereineT lamp. 

ThMB, then, I believe 1 haire pTeseixted the most essentjal 
and impcotant facta relating to the noble metals, and shoum 
that thej rightly bear their title. Their history shows this 
unequiToeally, and bears witness that nnder no change of 
outward aspect does inward value pass unobserved, but 
asserts it wori^. It is true that under favourable circum- 
stances, one can make a piece of paper prepared from old 
rags as valuable as a ducat, and a eoward may be decked in 
knightly harness, and pass for a preux chevoHer; but when 
it is required to he that which one seems, it is a very 
different matter, and such a paper or such a knight will not 
pass muster, but will soon show that the value of *a thing or 
a parson is not an illusory a£air ; and it cannot be regarded 
as a mere conventional arrangement when we call gold,, 
silver, and platinum, nolle metals. 
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IV, 

THE OBDrffTABT METALS AND OEES. 

What would our life be like if we Iiad no iron, copper, 
lead, tin, zinc, &c., those metals which are excluded from the 
number of the noble ? It would be a life such as is now 
only to be seen among the savages of a few obscure islands. 
This sounds strange, for accustomed as we are to the idea of 
the progress of the intellect, it is commonly forgotten that 
material means are necessary conditions of this progress, 
even as mould and insignificant earth are necessary for ger- 
mination and development of the seed of a plenty-spreading 
grain or of a fair-blossoming flower. The possession of me- 
tals is a vital question, not only for science, industry, and 
commerce, but tor the security and establishment of society, 
and for the embellishment of its existence. Without these 
metals, where would be our machines and instruments, our 
weapons, our agricultural and building implements, navigar 
tion, mining, and a thousand other things which have for 
centuries engaged, and do incessantly occupy, the activity of 
scieaitific intellect and industrial speculation ? Poets alone 
free themselves from this constraint of material things 5 they 
alone break the fetters which chain all beings to th« earth 
and its common-place economy; but the human race lives 
its time even as tiie individual does, and there are sufficient 
indications that its poetical spring-time has long smce passed 
away, and ttiat it has arrived at a ripe age, in which prosaic 
reality bears rule ; hence in the great body of society the 
poets now mostly pjass unheeded, like solitary flowers which 
have overlived their time ; for: other interests occupy the 
masses, interests only too intimatelT connected with actual, 
not dream-bom matters, many of which are based upon these 
very metals under consideration. If the time has been in 
which these metals, as all poetry wouM have it, did not pos- 
sess the high value we. attribute to them, that time has gone 
by, and the reqxdremezstgi of the praseait direct us into the; 
realm of those heavy, shining, ringing elements, and we de- 

2a2 
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vote our cares to the investigation of their properties and 
powers. 

The description of the noble metals pointed out the pecu- 
liarities which distinguish them from the ordinarj ones, 
namely, the fact that the latter more readily enter into com- 
binations with the other elements, particularly with oxygen, 
from which it is often yery difficult to separate them again ; 
that for this reason they cannot so firmly resist air, water, 
and fire, but lose more or less of their elementary character 
under the influence of those agents. The number of these 
metals is greatly superior, and the present sketch shall treat 
of the most important of them, and their modes of occurrence 
in nature. 

Iron may open the series, not, indeed, because the judg- 
ment of the chemist would place it next the noble metals, 
but because it is distinguished by so many virtues, and has 
made good so many noble proofs of its valuer 

Iron rarely occurs pwre, and all the native iron which is 
found here and there upon the globe is of meteoric origin, 
and comes from the distant space of the ether in which the 
stars revolve. We have abundant evidence of this. Native 
iron is never found otherwise than in solitary fragments and 
blocks, not in the interior of the earth, but solely on the 
surface, having no relation with anything in its vicinity ; so 
that no indication whatever is given of a terrestrial origin. 
Native iron always contains an admixture of nickel* (four to 
sixteen per cent.), a metal which certainly is a native of the 
earth, but never occurs in any of the numerous iron-stones 
which are embedded in the stratified rocks. It forms variously 
shaped masses, sometimes perforated with holes andbrancheo, 
which occasionally enclose chrysolite ; or it is found sprinkled 
in meteoric stones, and this circumstance, together with the 
other, that many masses of iron are known to have fallen 
from the skies, place the meteoric origin beyond doubt. Thus, 
about six o'clock in the evening of the 26th of May, 1751, 
at Agram in Croatia, a mass of iron was observed to fall with 
a loud crash, as a fragment of a fire-ball. It weighed 71 lbs., 
and is now preserved in the Imperial Mineralogical Museum 

r* This is at least questionable ; a number of instances of native iron toithovt 
nidiel are given by recent mineralogists, and this iron is called teUuric in opposi- 
tion to meteoric iron. — £d.) 
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at Vienna, which contains the richest existing collection of 
meteoric iron and meteoric stones. Quite recently, on the 
14th-of July, 1847, two masses fell at Braunau in Silesia, 
weighing 42 lbs. 3 oz. and 30 lbs. 8 oz., and the iron of these 
is especially remarkable — capable of being split into very 
perfect cubes, thus existing in a peculiarly complete condition 
of crystallization. A fall of iron is on record from the year 
1559, as having occurred at Miskolcz in Hungary, where five 
lumps of iron as large as a man's head fell. Amon^ other 
celebrated masses of meteoric iron, is that found in 1749 by 
a Cossack, near Krasnojarsk in Siberia, and conveyed at the 
instance of Pallas, in 1775, to St. Petersburgh, where it is 
weU known by the name of Pallas's meteoric iron, and at 
the present time still weighs 1270 Eussian pounds ; the 
" Cursed Burgrave," as it is called, at Ellenbogen in Bohemia, 
weighing 191 lbs. ; a mass in^ Tucuman in South America, 
weighing 15 tons ; one in the little river Bendego in Brazil, 
estimated at 8^ tons, and many others. How highly such 
meteoric iron is valued, as a meteorological rarity, may be 
concluded from the fact that the mass from Agram, and the 
" Cursed Burgrave," in the Museum at Vienna, are each 
estimated at lOOOZ. 

The crystalline structure of meteoric iron is rarely evident, 
but it becomes visible through acting upon a polished surface 
by means of acids, which brings to light triangular and other 
regular figures (the Widmannstadt figures, as they are called). 
Meteoric iron is very good to work, and for conversion into 
steel ; and the orientdist, Von Hammer, is of opmion that 
the first Damascus blades were made from meteoric iron, as is 
related, indeed, of the swords of the Caliphs, which were forged 
from such heaven-descended iron, and were celebrated by the 
Arabian poets. Such a sword is thus described : " Glancing 
like a lightning-flash, cutting through man'ow and bone, he 
who wields it has all before him, steel and precious stones 
yanish like water before its brilliancy." The Emperor Alex- 
ander of Bussia obtained from Sowerby a meteoric sword of 
this kind, made from a mass of iron found in the south of 
Africa ; and another mass, which has been met with in West 
Greenknd, has been worked by the Esquimaux into knives 
and other instruments. Pure iron occurs, in small quantity, 
as stated already, in almost all meteoric stones, which seem 
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to be, as it were, its peculiar rock.* Examined closely, these 
remarkable stones are foinid to consist of a fine mixture of 
various minerals, mostly of siliceous compounds, resembling 
chrysolite, augite, and leucite, to which are added, magnetic 
iron-ore, sulphuret of iron, and the like ; and the elem^ots of 
which the meteoric stones are composed, do not diSer £fom 
those which are known upon our globe, and, so far as they 
have been inyestigated at present, the number amounts to 
about one-third of these. The stones are roundish, or formr 
less masses, with rounded edges ajid comers ; when split they 
exhibit a greyish white colour and a finely granular nracture, 
and they are coated by a thin, black, aaid fused external 
layer. Accounts of the fall of these stones are on record 
from 600 B.C. ; the Greek Biethylia, however, are aLso sup- 
posed to have been meteoric stcmes, and theiefbie these were 
mentioned even in their mythology. Magic powers were 
ascribed to them, and in the Eaet they were ofi;eii objects 
of divine worship, as Herodian narrates of one such stone in 
the Temple of Emisa, and Appian of another whidi was 
adored iu Gtilatia, in the sanctuaiy of Oybele. Stones of 
this kind were also worshipped in the Temple of the €h»ces, 
at Orchomenos, these stones having been said to have faliesn 
from heaven in the time of Eteocles, before the Trojan war 
(consequently more than a thousand years before Christ). 
About 465 B.O., a large stone fell near .^gospotaaaos in 
Thrace, which PUny states to have been twice the size of a 
millstone, and to have weighed as heavy afl an ordinary 
waggon-load. We have more accurate accounts of more 
recent meteoric stones, and one of the oldest is from EnsiB- 
heim in Alsace, from the date 1492. The stone was hung 
up in the church, with an inscription in verse attached, stating 
that it fell on a bright day in winter, with a dap of Sunder, 
and weighed two hundred-weight and a half. 

At that time, it was believed that a stone of such kind wv3 
s, defence against lightning, and some Latbi. verses on the 
Ensisheim stone refer to this : " Qui caste gerit hunCy a fid- 
mine non ferietur. Nee domtis, nee villa, qwhus {jt^uerU 
lapis iller On the 26idi of July, 1581, a stone x£ 39 lbs. 
fell in Thuringia. In 1672, two stones of 200 lbs, to 300 Iba. 

• See anU, p. 866. 
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fell near Y^^ma. "Near Aigle (Normandy), nearly 8000 
iBtones of various sizes, some amoiuitiiig to 17 lbs., fell on the 
26ith. a£ April, 1803 ; and this case, investigated and confirmed 
by the Jnstihd de Mranoe, set aside all doubts which up to 
that tima had been urged against the possibility of such 
Aerolites, or were accepted as explanations of them. On the 
Idth of May, 1807, a stone of 160 lbs. fell at Juchnow, in 
the government of Smolensk; in 1768, a stone of 38 lbs. fell 
near ManerkinBhen, in the district of the Inn. Smaller 
^ones Ml in iike Eidistadt district, in 1785 ; in Moravia, in 
1808, &c. ; and the most recent fall, of a stone of 14^ lbs., 
took place in ihe valley of the Mindel, December 25th, 1846. 
M. Landbeek, the steward of the Yon Schertel property, an 
eye and ear witness, dfiscribed the phenomenon in the ibllow- 
ii^ tenns, in a letter : " On the 25ib. of December, 1846," 
h& says, ^^ it had snowed strongly in the morning, the sky 
was obacmred and overcast, and the thermometer indicated 
the fireezing-point. About two o'dock in the afternoon, I 
und my fumly were sorpidsed by four explosions, Kke cannon- 
Bhots, slowly ffiioceeding each other. I was just about to 
•fiSBfizesB my astonidimfint at iAie nnosual time and plaoe in 
wfiich this cannQQade appealed to ocoiur, wi:^n it began again, 
and the exphnions &Ikrwed each other bo quickly, that one 
^was invDinntacily reminded of the rattling £ring of a review. 
After Sjome twenty or thirty reports, the cannonade ceased, 
and a idnnmniBg commenced, very similar in tone to the tone 
«of an F kettifHdnnn, but producing a noise like twenty 
idmmmiNrs beating the pSnerale. We observed that the noise 
came from Htkd ab, passing over my house, &c. The end of 
ihe whole, which might have lasted some three minutes, con- 
«iBted of a Icmg-drawnHOut rushing somid. At the same time 
the clou& exhibited a fissare in the direction of the path ' of 
the meteor, in consequence of the violent convulsion. The 
iBtone was eeen to fiedt in a garden, and it had driven in the 
fast^frozen loamy mnl iu^ a depth of two feet, the earth being 
scattered about in all dizectums. A smdl of sulphur was 
observed in the vicinity of the atone, and from the heat of 
ihe stcme even after it had been dug up, it must have been 
tolerably warm at the tame it fell'' The phenomena have 
been dearaibed in exadiy the same way in other cases, and it 
is nsnaily a ball of &?e wJnch .fanrsts in the air and scatters 
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the stones on the earth with a thunclering crash. Instances 
are even known of men being killed by them ; as, for example^ 
a Franciscan in Milan, in 1650, another monk in Orema, in 
1511, and two Swedish sailors on board a vessel, in 1674 ; 
and the stones have sometimes reached the earth so hot as 
to set on fire wood and similar substances. This isolated 
hail of* stones has been observed, it is true, but comparativelv 
seldom, jet there is no doubt that thousands £aIL of which 
we know nothing, for how many may lie in the depths of the 
ocean ! Many physicists are inclined to regard shooting- 
stars as falls of meteoric stones ; and, since these occur in 
considerable abundance every year, on St. Lawrence's day, 
and in the beginning of November, so much so, that in 18^ 
somewhere about 24,000 were observed, in North America^ 
to fall in about nine hours, it would appear that at least 
some parts of the globe would be exposed to great danger 
from such hail. But this phenomenon is probably of 
a different kind, otherwise many more of these stones 
must be found; and they always have so characteristic 
an aspect that they cannot be confounded with other 
stones. Among the hypotheses as to the origin of these 
stones most divers opimons have been- advocated: for a long 
period they were regarded as products thrown out from terrea- 
trial volcanoes ; this untenable view was then improved by 
explaining their origin by a derivation from the moob, not 
much more, however, being really known about the volcanoes 
of the moon, than that crater-like forms are observable on 
the surface of that satellite ; then they were held to be formed 
by the evaporation of terrestrial elements ; and at the present 
time almost all are agreed in returning to an opinion which was 
in existence two thousand years ago, namely, that these stones 
are cosmical bodies, revolving fragments of planets. " The » 
Greek natural philosophers," says Alex, von Humboldt, " the 
majority of whom were little inclined to observation, but 
were persevering and indefatigable in multiplying the signi- 
fications of the half known, left-behind views on the shoot- 
ing-stars and meteoric stones, which in some cases agree 
most remarkably with that now almost universally received, 
of the cosmical process of the phenomena. Shooting-stars, 
says Plutarch in his *Life of Lysander,' are regarded by 
some physicists^ not as streams shooting out &om the aethereal 
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firOy wiuch are extinguished in the air immediately after being 
inflamed, nor eyeti as an inflammation and flashing-up of the 
air ; they are rather a condition of planetary bodies, wherein, 
through a certain relaxation of the circulamig force and the 
bias of an irregular motion, they become flung down, not 
merely on to the inhabited earth, but also outside it into the 
vast ocean, so that they are not found. Diogenes of Apol- 
lonia c^^resses himself still more distinctly. In his opinion 
there existed invisible stars, moving with the visible, the 
former of course having no name. These often fall down to 
the earth and are extinguished, as in the fiery fallen stony 
star near .£gos Potamus." The little planets Ceres, 
Pallas, Juno, and Yesta, have been assumed to be fragments 
of one larger planet, formerly circulating around the sun, 
and afterwards broken to pieces; and some incline to regard 
meteoric stones as fragments derived from that disruption, 
scattered through space, 'flying through their orbits until they 
oome within the sphere of the earth's attraction, and in con- 
sequence of this, fall to its surface. As they rush through 
the atmosphere they become heated by the friction, and by 
the time tney reach the surface are at a glowing heat, hence 
by night they look like balls of fire, and are enclosed in a 
fused shell. How long many a meteoric stone may have 
been flying, as a little offiahot from a planet, through its cir- 
culating paths, through the midst of the infinite masses of 
the great rulers of the heavens ! through what revolutions 
may it have been torn forth into the wide and strange starry 
space, separated from its mother Ceres, or Pallas, or what- 
ever she may be called! What has it passed through in 
these diszy heights, to the conception of which man can 
Bcarcelj rise, even at certain moments, moments of the most 
exalted feeling, which at the same time humble him into reve- 
rence before tfim who has thus created and ordered according 
to His wUl ? Such thoughts crowd upon us as we gaze upon 
these black mysterious stones which now lie cold and motion- 
less in our cabinets ; perhaps in the bright nights when they 
see the distant stars glimmering without, they may yearn 
after the days of their lost freedom and for the wings on 
which they were then fearlessly borne. 

Meteone stones contain, besides iron and nickel, traces of 
other metals, namely, manganese, copper, cobalt, and tin. 
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It is remarkable that the nohle metals are entbely ^wantbg, 
and gold and silver do not appear to be dwellers in the enig- 
matical countries of the skies. So much the more does iroa 
deserve our recognition ; and this gives the iron crown of 
Lombardy its peculiar advantage over its golden sistrana. 
Iron belonging origkially to our earth is not found pure, 
but chiefly combined with oxygecL and inilphur, and these 
eompoimds are very bfben associated with other eansi^tuents. 
The most important ores of iron used for producing the 
metal are, magnetic iron-ore, red and brown i]xm«ore, brown 
spar or carbonate of iron, and aluminous ironstone. Ma^ 
netic iran-^fre occurs in octohedral crystab and in eompaiet 
granular masses, is of an iron^black colour, is black when 
powdered, and is attracted by the magnet. It is composed 
of iron and oxygen, and 100 parts contain 72.4 of mm and 
27.6 of oxygen (or 69 of peroxide of iron and 31 d^ protoxide 
of iron) . This important iron-ore is chiefly im* with in pri- 
mitive rocks, and is widely diflused in ik^ northern parts of 
the globe — ^in Norway, Sweden, Lapland, Siberia, and NortisL 
America. Among the most important nanes exe those of 
Axendal in Norway, and of Daimemora and Taberg in Swe- 
den. Colossal ironstone-hills are met with in Lapland, near 
Tomea, Gellivara, &e, ; in the Ural, near Nischne Tagi^ 
Blagodat, &c. ; and this ore occurs also in the Zilkarthal, in 
Tyrol, in Styria, in !Piedmont, Brazil, &c. Th& ma^pseiae 
iron-ore was the means of the original dise»very <?f mag^ 
neiism, and the ancients were acquainted with ite iaet tlot 
certain stones attract iron; the Greek and Eauwn nsto- 
ralists speak of it, and Pliny observes that the magBetwas 
discovered on Mount Ida, by a shepheird named Magnes, 
through the iron point of his stttff and the nails ef his sdioes 
being suddenly held fast to the ground. He dattingiuBlied 
several kinds of meagnet, especially male and female, aoeocdiii; 
to the degree of force ; and it sounds strange wbeax he meor 
tions that the werst kind, from Maj^%Bsi&, did not s^kitaob 
iron, and resembled a pumiee-^stone. Thk romindB one of 
Lichtenberg's sword, which had neither blade laor h^, &r 
the power of attracting inm was the especial distingnialrii^ 
character of the magnet among the ancients. Our know- 
ledge, it is true, informs us that Mos pewer of atizaetang is 
only possessed by particular varieties, but .all ane fiapabJe of 
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being attracted by a magnet. There is this distinction, that 
those varietieB which attract iron are pohir; that is, they 
attract a magnetic needle by one part ana repel it by another, 
and if £reely suspended turn their poles in the north-south 
direction like the magnetic needle. Those varietieB which 
do not attract iron filings, or similar bodies, do act upon the 
magnetic needle, not, however, attracting and repelling it, but 
simply attracting it. What the natural cause is that renders 
Bome magnetic iron polar, and why the greater part of it is 
not so, TB totally imknown. The ancients also observed that 
two freeiy Bospended magnets, brought near together, attract 
•each ot^r in some parts and repel in others ; but the dis- 
covery that a magnetic needle turns its poles north and south 
certainly belongs to the twelfth century of our era. Ac- 
coarding to Whewell, the oldest notice of it occurs in a poem 
by Ghuyot, of Provence. In this the magnetic needle is de- 
scribed as being laid upon a slarow swimming on the surface 
of the water, and tiien turning toward the pdes : 

Puis je tome la pointe tonte 
Coatre TestoilQ sans doate. 

The pzmert^ of attracting iron poBsessed by polar mag- 
netic iron, has in aU times filled observers with natural as- 
tonishment, and many hsv^e ascribed to the mountains in 
which ikoB ore is found, such force of attraction as to draw, 
for instanee, all the nails, boUs, and similar iron objects, out 
of ships sailing past them, so as to Tender it dangerous to 
sail near such a mountain. We may observe here, in passing, 
that another metal besides iron, mchely possesses the power 
of receiving a permanent magnetization. The vahie of the 
magnetic needle in navigation, in the surveying of mines, 
&c., is sufficiently known, as is also the manner in which 
.inagnetism is imparted to non-magnetic iron by means of a 
magnet. Haematite, specular, or red' iron-ore, and hrown 
faffimatite, or brown (ron-orey contain iron as peroxide, the 
former without water, the latter with a proportion of 14.4 
per cent, of water. Bed iron-ore contarus 70 per cent, of 
Bran (and 80 of oxygen) ; bvown iron-ore 60 per cent, of iron. 
!Bed iron-ore has an i3ron-black metallic aspect, but the colour 
of the powdeff is red, eheia7*iredy or brownish-red, and certain 
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fibrous and earthy yorieties (red ochres)* have these colours. 
It sometimes occurs in crystals (rhombohedra and six-sided 
plates), and the island of Elba is renowned for the crystalli- 
zation of this ore, which is remarkable for the beautifully 
variegated colours which play upon its surface like iridescent 
steel. The specific gravity is 6. Brown iron-ore has not a 
metallic aspect, and in compact pieces it is of brown or 
brownish-black colour ; the powder, however, is ochre-yellow, 
and earthy varieties (yellow ochres) also have this colour. 
It does not present itself in crystals, but mostly in fibrous 
masses of all kinds of shapes, in bunches, in conical pieces, 
&c. ; also solid and mixed with clay, as the yellow clay-iron^ 
stone, or in roundish granules, as heaiuearth. With the ex- 
ception of some of the varieties of red haematite, the iron- 
ores do not act upon the magnetic needle, but the effect 
becomes evident after they have been sufficiently heated on 
charcoal before the blowjjipe. Hsmatite, or specular iron- 
ore, occurs chiefiy in primitive rocks, in enormous quantities, 
and often forms whole chains of hills, as in G^Uivara in Lap- 
land; very thick beds and vein-like masses, as in Elba, at 
Eramont m Lothringia, in Sweden, Norway, Britain, Brazil, 
&c. It also occurs in the sublimates of volcanoes. Brown 
haematite is equally difi'used in older and newer formations, 
in the Erz-gebirge, Thuringia, the Hartz, the Upper Palati- 
nate, Styria, Cornwall, Ac. A rare species, resembling brown 
iron-ore in composition, but containing ten per cent, of water, 
has been called Goethite, after Goethe, and it often forms 
most beautiful hyacinth-red laminae. It occurs sparingly in 
Eiserfeld and Mollerterzug in the Westerwald, in the dis- 
trict of Zweibriicken ; also at Lostwithiel in Cornwall, and 
at Clifton, Bristol. 

This ore was known to the ancients also, and even the 
mines of the island of Elba (Hva) were mentioned by Pliny. 
The fibrous red iron-ore, which they called htsmaiites, was 
held in especial esteem, and used in medicine. These varie- 
ties were afterwards called hlood'Stone, and applied against 
haemorrhages, and the faith in them still exists. This blood- 
stone is also used for polishing, and as a colour in painting, 
both in the ordinary way and on porcelain. 

* Raddle, or raddle, is an ochre of this kind mingled with claj. 
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8pafTy irony or hrovm spar^ is a peculiar ore, consisting of 
88 per cent, of carbonic acid and 62 per cent, of protoxide of 
iron, and contains, therefore, 48 per cent, of iron. This iron- 
ore bears great similarity to calcareous spar in crystallization, 
cleavage, &c., but it is readily distinguishable from this by 
becoming black when strongly heated, and then becoming 
strongly attracted by the magnet. It is met with in dif- 
ferent formations, sometimes in considerable masses, as at 
Eisenerz in Styria, Hiittenberg in Carinthia, in Siegen, the 
Hartz, the Pyrenees, England, &c. 

AlvminotM, or clay ironstone, is an impure variety of sparry 
iron ; it is found occasionally in transition rocks, but most 
abundantly in the coal formations of Great Britain, Belgium, 
and Silesia. Most British iron is manufactured from this 
impure ore, the carbonaceous matters in the black-band 
varieties assisting the reduction. 

In the preparation of metallic iron from these ores there 
are two principal objects to be soug;ht, namely, the separation 
of the oxygen from the iron, and the conversion of the stony 
matters intermingled with the ores into an easily fusible 
slag. To effect these, the ores are broken up into small 
fragments, and placed in a furnace in layers alternating with 
co£U, charcoal, or coke, with the addition of lime, clay, and 
similar substances adapted to the production of slag, and the 
whole is melted by the aid of a powerful blast of air. The 
oxygen unites with the carbon into gases, which pass off, and 
the iron is restored to a metallic condition, at the same time, 
however, iaking up a certain amount of carbon. This car- 
buret of iron is comparatively easily fusible, and forms what 
is caUed cast iron, which is led into moulds in its melted 
state, or is subjected to another peculiar process of smelting, in 
which the carbon is burnt off (by what is called puddlmg) 
and converted into malleable bar-iron. This bar or malle- 
able iron is converted into steel (cemented steel) by heating 
it in closed cases while embedded in powdered charcoal ; this 
causes the iron to take up only about one to one and a half 

Eer cent, of carbon, whereby it acquires the property of 
ecoming very hard and brittle when made red not and 
rapidly cooled, for instance, bjr being dipped in water. Steel 
may also be made directly from cast iron by removing or 
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bummg off the requisite amount of carbon, and steel pro- 
pared in this way is termed cast steel. 

There are ofben very considerable difficulties in the way of 
producing good iron, and these depend principally on the 
rock with which the ore is inteanmngled, and on the im- 
purities of the ores themselves. The smallest quaDtities of 
sulphur and phosphorus, and arsenic also, are, above all, 
hostile to the preparation of usefdl iron; and to the 
progress of chemical analysis alone are owing the means 
which have been gradually acquired of ov^coming the di^-- 
cultieft arising from these impurities. Although iron was 
known to some of the ancient races even before the Deluge^ 
this waa not the case with all, because the separation ia 
not so easy as it is in many other metals. The ancient 
Israelites possessed iron chisels and axes ;; the giant, Og, l^Tng 
of Basan, had an iron bed ; and iron weapons are mentioned 
in several places, in ike aceoozits of the giant Gk>liath ; the 
iron of hia spear, for example, is said to have contained 600 
shekels of tms metal. The smiths' of Crete, named Dactyioi, 
worked in iron from Mount Ida; the Eomans ware ac- 
quainted with the hardness of steel, and ihe imbera of many 
locatities had especial reputation in refbrenee to its manufEbc- 
ture, anduse was also made of oil. They made their swords of 
iron from Noricum, a part of Bmwm sad Austria^ and the 
quality of this iron; waa renowned ; Horace speaks of a Noric 
sword as a strong and excdUent blade. At the sam« time, in 
CsBsar's day (60 Bja)> iron was at first so dear in England, that 
itwaavaluedatitsweightingold. In the time of Lycurgus, 
the money of the Spartans was of iron. The alchemists gave 
iron the sign of M^, and did not fail to relate many wanders 
in regard to tiie sympai^es eiasiAajg between the two, its 
friendg^op with eopper, and its diamdinaticxa towards gold, 
silv^. and mereuzy. Pliny gives t&e Mhmmg account of 
the uses of iron: ''^Itis," lie says, ''^the most useful and the- 
most peaaiicious of dl metals ;: it is usefid, far it helps to 
draw nmrowsin the earth, to give the vine* its j^per f<»m, 
to lop trees,. to hew slones, to build houses; it is injurious, 
because it helps war and is the instrument <rf slaughter ;• man 
guides it in dSose coniist,. he casts it fbrwarcb from his haoid, 
he throws it from machines, he giv€» wings to it ; the rage of 
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manlrind has dicoyered nothiiig more rapid or more furious." 
A chemist of the last century gave the following opiniou as to 
the preference of iron over gold and silver : " What a wretched 
people should we be, tmd. what a most miserable life should 
we lead, if we had no iron— even if we had gold and silver 
piled up around us, metals which we could everywhere do 
without ; as the old Germans asad, ^ Gold to amuse, iron to 
use.* " And, mhct^ the greater hardness and elasticity which 
iron possesses, especially in the form of steel, gives this metal 
a considerable advantage over the more noble gold ; for it 
would be but sorry fighting with a gold sword, and it would 
be vain to lay to bring from golden harpHstrings the sweet 
sounds which are drawn from iron ones. The honour in 
which iron is held in our times, has indeed been sung by 
many a poet, and the well-known German song, " Der Qt)tt 
der Eisen wachsen liess, der wollte keioe Knechte" (God^ 
whamade iron grow, wishes no ^ves), says much in a few 
words. In the old stormy times of €brm«aiy if; was chosen 
as the material for ornaments and for honorary deeorations^ 

In addition to the iron-ores already mentioned, iron very 
frequently occurs in combination with sulphur, and this in 
two proportions, namely, 60 per cent, of ffon with 40 per 
c^ot. oi sulphur, and. 46.5 of iron wifch 58.5 of sulphur. The 
firat eompoiund, rarely exhibitiog distinct crystals^ and mostly 
compact, is of a bronze-yellow colour, running into pinch- 
beek brown, and afifects the nu^etic needle ; it is called 
ma^inetie pf/rkesj and occurs in Cornwall, at Bodenmais in 
Savaria, in the Hartz, in Sweden, &c., but only in small 
quantities; the second very widely diffused compound is 
iron pyritet; occurring in cubes and in crystals bounded by 
twelve pentangular faees, also compact, it is of a brassy-yellow 
colour, and only affects the magnetic needle after being 
midted. When this pyrites is heated in dose vessels, half of 
the sulphur is driven off, and this process is made available 
for obtainiQg sulphur, as was previo^y stated when speaking 
of thob substance. Many kinds of pyrites become gradually 
weathered in a moist atmosphere, talang up oxygen and water, 
and becoming decomposed mto greem vitriol or copperas^ a salt 
which esyst^lizes in oblique rhombic prisms of greenish 
colour, is readily soluble in wat^, and is eoioposed of sul- 
phuric ajCid, protoxide of iron and water. This green vitriol 
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is used in dyeing, for making ink (by combining it witii aa 
infusion of gall-nuts), in the preparation of sulpliuiic acid, 
Ac. 

Among the ancients, iron pyrites was known under the 
name of Amphitane, so at least is it described by PKny, 
with the statement that it attracts gold and silver. The 
latter might, perhaps, refer to the fact that much pyrites 
contains a small quantity of gold. Among the alchemists it 
was called Marchasita, also pyrites. It occurs still in a few 
mineralogical works under the name of Markasit, and so is 
often used in *' name-rings " to indicate the letter M. It is 
also made use of for ornaments, by cutting it with facets in 
the same manner as steel. Among the other compounds of 
iron, of which there are very many kinds, there is one of 
especial interest, namely chromate of iron, or chromite, com- 
posed of protoxide of iron, protoxide of chrome (60 per cent.), 
and alumina. It is of an iron-black colour, and when pul- 
verized becomes yellowish-brown ; fused with borax before 
the blowpipe, it forms an emerald-green glass. It is mostly 
found in compact masses, and occurs in Scotland, in the de- 
partment of the Var in France, at Kraubat in Styria, in 
Norway, Siberia, North America, &c. From it is obtained 
the oxide of chrome, which is used for producing green colours 
in glass and porcelain-painting, and the preparations of 
chromium, from which, by combination with salts of lead, the 
beautiful yellow and red pigments, the chrome yellows and 
reds, are made. After v auquelia had discovered chromium, 
a metallic element, in a red ore of lead from Siberia, he found 
it in the present ore of iron, in 1797 ; and the latter discovery 
was very important, since that lead-ore is very rare, while 
chromate of iron occurs in sufficient quantity to allow of the 
beautiful colouring element it contains being made available 
in the arts. The name chrome is derived from a Greek word 
signifying colov/r. 

Next in the series, we will take a metal which is a true 
companion of iron and its compounds, although it occurs in 
comparatively small quantity. This is mcmgcmese. There 
is scarcely a rock upon the globe which does not afford traces 
of iron and manganese, both ordinarily in combination with 
oxygen. Manganese does not occur in a metallic condition 
in nature, but almost exclusively in combination with oxygen. 
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and the most important kmd of ore is caSlei pyrolusite, which 
luune ia of Ghreek construction, derived from words signifying 

Jire and tooBhvng, because the mineral has the property of 
bleaching glasses which are coloured by iron, when fused 
ipnth them, and thus, as it were, washing them white (the 
iFrench term it Moon deverriersy glass-blower's soap). Metal- 
lic manganese is only to be prepared with great difficulty, 
and at present is a chemical ranty ; it bears a resemblance 
to iron. P^rolusite is of an iron->Dlack colour, is soft, infusi- 
ble, and, fused with borax, gives an amethyst-coloured glass, 
which is a characteristic mark of all compounds of manganese. 
The existence of a peculiar metal in this mineral was first 
demonstrated by the Austrian chemist, Kaim, in 1740. The 
name manganese is of uncertain derivation, and is connected 
with the names of magnesia and magnet (which, according 
to some, originated from the Greek word fiayyavew, manganein, 
which means to enchant), the manganese ore having been for- 
merly termed pneudo-maanes, on account of some resemblance 
to magnetic iron-ore: Among the German miners, manga- 
nese ore is called hrovm-stone^ because some of it gives, a 
brown powder, but as it is always grey or black ^en in 
masses, the older mineralogists distinguished the kinds by 
the singular names of grey and hlach brown-stone. Fyrolu- 
site is still often called grey brown-stone ore. This mineral 
has many scientific and technical uses. It is employed in 
preparing oxygen, of which it gives off one part when raised 
to a white heat ; it is also used with common salt and sul- 
phuric acid for preparing chlorine gas, which has important 
applications in bleaching ; in destroying the colour of glass, 
in glass-painting and enamelling, in glazing brown earthen- 

* ware. Fyrolusite and similar ores of manganese are found 
in Cornwall, at Ilmenau in Thuringia, Triebau in Moravia, 
Baxony, Hungary, &c. 

In order to keep together in some degree the metals which 
are allied to each other, we will next select nickel^ a metal 
which, as we have observed already, resembles iron in the 
capability of being made into a permanent magnet, and in 
its train we will speak also of eobalty since these two metals 
are such inseparable companions that chemists have great 
trouble in parting them completely. There exists an ore 
which looks like copper, from which, however, no copper has 

2 B 
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erer been Bmelted. This ore was called by the old Sasoa 
miiiecs hwpfor-mcJcel^ a sidbkame, in itrhieh tbej ac^omed the 
opprobrioiis German torm nieJeel to that of the aeeoxiBg 
eopper (l^for) . About the year 1754, the Swedish dhenofi^ 
Cronstedty discovered a peculiar metal in this ore, mAi» 
this the name of nickel was then applied. The m«tal mAA 
does not occur, pure in nature, and the opexatioDCt of extnaflfe^ 
ing it from its ores are rather ccHoaplicated. It is almost aa 
white as silver, is vary ductile, and malleable, fusible, of the 
specific gravity 8.6, and is attracted by the magnet, like 
iron. The most important ore of this metal ia the copper 
nickel already mentioned, which, in recent minenlogifld 
WOE^B is called red mekel pyrite$y niokeUne^ or orMtttoai 
laehA. It is composed of 66 per cent, of araenio and 4A fot 
cent, of nickel^ and occurs m compact masses of a light 
coppery red colour, is not malleable, and readily betrays the 
arsenic it contains before the blowpipe, since, when it is 
heated, it emits a Tapour of garlic-like odour. Thin oBe is 
found, with a few other compounds of nickel, whioh however 
are rarities, principally in the Erz«gebirge of Saxony, 9od at 
SiechelBdarf in Hesse, at Wittich and Wolfach in Badm, 
in the Hartz, <&c. 3j fusing nidtel, copper, and sine tooeK 
ther, a metallic aUoy is formed, which is much in uae under 
the name of German silver, or Argmtane. This was first made 
in quantity in Europe only in 1828, but haa been loaig 
known to the Chinese, and is their Fack-foug (pre|Wtiy 
BKk-ToDg, i.c., white copper). 

The ores of cobalt are aunost always found associated wi& 
those of nickeL The name cobalt, or kobolt, oocura as eaafy 
as about the close of the fourteenth century ; it originatoi 
from the demon of the mines, the Kobold, whose name ite 
miucors formerly applied to such ores as afforded no meta!, 
and evolved the vapour of arsenic when smelted. like 
nickel, metallic cobalt does not occur native in a pure form ; 
when prepared artificially, it exhibits a metallic reddi^-whale 
colour, is bard and brittle, of 8.5 specific gravity, and rarr 
difficult to fuse. It was first prepared by the Swedan 
chemist Brandt, about 1738. The ordinary ores of cobalt 
are smaltine or speiss-cohalt, and cobalime or glanoe^obaiL 
Speiss-cobalt occurs in small cubical crystals, but chiefiy 
compact ; it is of a tin-white colour in a clean firacture, britQe^ 
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andy when fosed withlaraz, yields a glass of a very beautiM 
aafrplnre-bkiie, at the same time enrittrng yapcmrs of araenio. 
UmB blue colour of the borax glass is a charactenstie pro- 
perty of aU eampoonds of cobah;. Speiss-eobait Sb a com* 
Dinatioa of 72 percent, of arsenic with 28 per cent of cobalt ; 
it ooonrs in reins in the primitiye rooks, especially in the 
Bamm Erz-gebirge, in Hesse, Siegen, Ac. ; but also in Com* 
wrnHy Prance, Sweden, and Oonneeticat, United States. 
€Hanoe>cobalt ahuost always occurs in crystals, combinatioiQa 
of cubes, octohedra, and pentagonal dodacahedra, is of reddisii 
sflyer-white colour, and has much the same properiaes as 
8peiBs^x)balt, from which it is omlj distinguished in composi** 
turn by contadning sulphur, since it consists of 19.5 per cent. 
of sulphur, 4& per cent, of arsenic, and 35.5 of cobalt. This 
kzodiB rarer than the former, and occurs at Tunaberg in 
Sweden, and at Skuttemd in Norway, ihlso at St. Just in 
Oomwakl, and Querbach in Silesia. The ores of cobalt have 
one principal application in the arts, through which, howeyer^ 
ther have acquired a high vakie ; they are used, namely, for 
maikiDg blue glass and smalt. This staining of glass by 
means of cobalt ores was first discovered about the middle of 
the sixteenth century by a glass-maker named Christopher 
Scburer, of Flatten, in Bohemia. The blue glass was first 
used in potteiy as a glase, but the Dutch soon penetrated 
l^e mystery of the manu&cture, and by grinding and waging 
the guss th^ produced the pigment on a large fiHsale, using tl» 
roasted cobalt ores of Saxony in the preparation of the glass. 
The cobalt-blue works are therefore, properly speakinc;, glass- 
werks. There are four in the Erz-gebirge, the oldest of 
which was established in the beginning of the seventeenth 
oentory, at Johanngeorgenstadt, Ihxtch workmmi having 
been at first employed. All ores of cobalt are delivered 
under contract to these colour-works, and a heavy fine is 
incrared by carrying cobalt out of the country. A hundred- 
weight of cobalt-bine is sold for about 20Z., and in ISM the 
amount delivered from the four manufactories was of the 
value of about 50,000^. The annual production of smalt, or 
cobfldt-blue, in the different countries of Europe is stated to 
amount to 1700 tons. 

We next come to the ores of a metal which is no less 
beautiful l^ian useful — copper. It is distinguished by its 

2b2 
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peculiar red colour, wliicli is seen to the best adyantage in 
copper-plate prepared by galTanic precipitation ; and tbis co- 
lour is only sbared by one otber metallic element, titanium, 
wbicb, bowever, is at present only known as a rarity. Copper 
deriyes its name from the island of Cyprus, which was for- 
merly yery rich in copper ; among the ancients it is ordinarily 
mentioned under the name of bronze. It was known in the 
earliest times, and arms and instruments, afterwards made of 
iron, were originally of bronze or copper. Thus the heroes 
of the Trojan war had brazen weapons ; the Gherusci were 
also acquainted with copper earlier than with iron, and drew 
out the boundaries of a city they were about to found with 
a ploughshare of copper ; the Sabines used it for cutting the 
hauT, which operation was performed by the priests ; copper 
knives and copper money were uniyersal. The axe-h^ids 
and hammers oi the ancient Siberians were of cast copper, 
as also were the weapons of the Peruvians before the c^aco- 
very of America by tne Europeans. Since the art of extract- 
ing the metals from their ores advanced but very slowly, 
especially in some countries, and as at the same time mining 
was not pursued at all by particular nations, such as 
the ancient Germans, it is readily understood both how 
metals which nature presents in a pure state would be made 
use of first of all, and why in those times metals were so 
deficient, and of so much higher value. Even in the tenth 
•century metals were so rare as means of exchange, that a 
measure of wheat weighing 60 lbs. would be given for 7 
•copper pfennigs. About 120 of these pfennigs made up a 
jpound of copper, which now costs about one shilling. From 
the account-books of the cathedral of Strasburg, it appears 
^hat the masons received about 1^ to 2 pfennigs per diem in 
wages. 

Copper occiirs pure in nature and in manifold combina- 
tions, of which yellow copper pyrites, copper glance, variegated 
*0T purple copper, malachite, azurite or hlt$e carbonate of comer, 
and JbA^-ortf or grey copper, are the most important. Pure 
copper rarely occurs in distinct crystals (cubes, octohedra, 
&c.), but usually in compact masses, laminated incrusta- 
tions, wire-like threads, &c. It is of^moderate hardness, 
ferj malleable, has a specific gravity of 8.5-9, is not very 
difficult of fusion, and is easily dissolved by nitric add into 
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a blue aolutioii. It occurs in the rocks of all formations^ 
with the various ores of copper, and the principal localities- 
are Gomwall, Chessy near Lyons, Moldawa in the Banat, the 
North American States, also Brazil, Chili, and Japan, the 
copper of the latter heing known as the purest. Sometimev 
masses of considerable size are met with, and a block weigh- 
ing 22 cwt. has been found on Lake Superior in North Ame- 
rica, one of 26 cwt. in Bahia, and at the festal inauguration 
of the Mining Company at Adelaide, in 1845, a block from 
the rich mines of South Australia was exhibited, weighing 
24 cwt., valued at lOOZ. sterling. Most copper, however, is 
obtained from copper pyriteSy which is a compound of 35 per 
cent, of sulphur, 30.5 of iron, and 34.5 per cent, of copper. 
It is of a brass-yellow colour, and frequently tinged with beau- 
tifrilly variegated colours. It but rarely occurs in crystals, but 
mostly compact, and is easily disrtinguishedfrom iron pyrites, 
which it resembles, by boiling it with nitric acid, which decom- 
poses it, adding an excess of solution of ammonia, and pouring 
off the solution from the precipitate. The solution is of a 
beautiful lapis-lazuliblue colour, depending on the presence of 
dissolved oxide of copper, while the solution obtained from 
iron pyrites is colourless. The presence of copper in the 
solution may be demonstrated by rendering it d^htly acid 
with sulphuric acid, and placing a clean knife-bmde in it» 
This immediately becomes coated with brilliant metallic 
copper, the iron of the blade being dissolved and taking the 
place of the copper in the solution. Copper pyrites can also 
be distinguished in another way from similar ores which con- 
tain no copper, by melting it before the blowpipe, moistening 
the tested particle with hydrochloric acid, and agagi bringing 
before the blowpipe, when it imparts, for a short time, a beau- 
tiful blue colour to the flame. This process is applicable to 
the detection of aU the other compounds of copper. Copper 
pjnites is met with in large masses embedded m micaceous 
schist at Eahlun in Sweden, at Boraas in Norway, and Herren- 
gnmd in Hungary, in hornblende schist at Kupferberg in 
Silesia, in day-slate at SchmoUnitz in Hungary, and in granite 
and dav-slate in Cornwall. In Siegen, in the Hartz, in the 
Mannsfeld district, and in Lower sHesia, it occurs in various 
later rocks, in grauwacke, zechstein, variegated sandstone^ 
muschelkalk, &c. Copper pyrites is accompanied in inferior 
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ffoaaitities by the vwriegabed or purple copper ore, wbieh ifi 
lormed of the same confititueiitSy but in different proportioois, 
and contains 63 per cent, of copper. Its colour i» yellow, 
passing into copper-colour, and naa the j)ropert7 of acqiiking 
Tsriegated tints when exposed to the air, whence its mune. 
Gopper-glance, occurring under similar circumstances, is a 
4M>mpound of 20 parts sulphur, with 80 pasts of copper, and 
is distinguished both by a dark steel-grey colour, and by 
being soft and easily cut with a knife. FaM-cre al«o, a 
bmttle, steel-grey ore, is also airequent companion of coppesr 
pyrites. It is of very complicated composition, and con^bBoiiB 
sulphur, copper, iron, arsenic, and antimony, and also often 
ffllyer, so that it is worked £or the sake of the latter. Aigem* 
ti&rous Fahl-ore, sometimes containing as much as 30 per 
cent, of silver, occurs at Preiberg in Saxony, in the distnet 
of Furstenburg in Hungary, &g. 

Among the copper ores which are ofben met with, but not 
in such considerable masses as copper pyrites, and wbi^ 
moreover, Ornish very good copper, are the red oopp^ osae^ 
malachite, and azurite, or blue copper ore. 

Bed copper ora is a compound of 89 per cent, of copper 
with 11 per cent, of oxygen, and it occurs sometimes com* 
pact and sometimies in octohedral crystals of a cochineai-iod 
colour, brilliant as a diamond, and occasionally, though raeel^, 
almost transparent. This ore accompanies the preceding m 
various localities, as also do malachite and azurite, which, toe 
compounds of carbonic acid, oxide of copper and water, and 
contain on an average 70 per cent, of oxide of copper, or 56 
per cent, of copper. Mabchite has already been spoken of 
among th^ precious stones, since the compact varieties acs 
capable of being polished, and are used as a material for aiti* 
des of ornament and luxury. It is always of a green coloai; 
many varieties are delicately fibrous, and occur in bundles ; 
such bundles, looking like emerald green silk, are very pretter 
objects. The name of malachite is derived from the Greek 
word fM^axVy ^nalache, which signifies the mallow, probably 
on account of its colour. It is mentioned by Flmy as. a 
highly-esteemed signet stone, and in the time of the aldie* 
mists it was regarded as a talisman which would protect 
children against all kinds of evil. 

Jaurite is blue, and often of a very beautiful smalt tint ; 
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it ooeans pftrtly in crystals, oblique rhombic prisms, partlr 
ia radiating fibrous or compact forms, often associatea wi& 
Bialadiite. Some localities are renowned for beautiful groups 
of aryetaia of this ore, as, for example, Gbessj new Lyons, 
Szadca and Moldawa in the Banat, Schlangenberg in Si- 
bena,4&c. 

The extraction of copper from the ores last mentioned, 
wMch contain no sulphur, is tolerably single; they are 
amdted with diarcoal or coal and fluxes, in a wind-furnace, 
and the copper obtained (black copper) is purified by a 
second fusion in a reverberatory fiunace, in which the blast 
of air causes the metals still remaining mingled with the 
ocqpper, such as iron, lead, &c,, which combine readily with 
oxygen, to pass into the state of oxides and go off in the sli^. 
The pure copper found at the bottom of the slag is then run 
into pots, and the outer layers are lifted off in discs just as 
*hey are hardening, forming what are called rosettes^ or rose- 
a^per . But when the ores contain sulphur, like, for example, 
pyntes, copper-glance, Ac., the extraction of pure copper is 
BEOch more difimilt, for the sulphur does not leave the copper 
flo leadil;^ as oxygen, which, when carbon is present, combines 
viiih it if exposed to great heat. All ores which contain 
mlphur (or arsenic) require a preliminary operation, which 
k. called rocutmg. This consists in raising the pulTcrized ore 
to a red heat with the access of air, by which means pwt of 
the sulphur is removed as such, and part is burnt away, that 
m to say, combines with the oxygen of the atmosphere into 
what is called sidphurous acid, and passes off in this form as 
s gas. The heaps of roasting ore are fi*equently so arranged 
ihat at least a pM^t of the sulphur vapourized shall be col- 
lacted in a separate form. Sucm piles of roasting ore often 
enasist of 250 tons, and bum for more than six months. 
The roasting has usually to be repeated a few times after the 
nneiting of the ore, un& the black copper, and finally pure 
00roer, is obtained. 

Copper is also met with in another important compound, 
BB an oxide combined with sulphuric acid and water, termed 
MuB vitriol. Blue vitriol crystallizes in obHque prismatic 
erystals of beautiful blue colour, and is readily soluble in 
water. In nature it is usually found in this dissolved condi- 
tion in what are called mine-waters, which collect ia copper 
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mmes and take up the blue vitriol formed by the decomposi- 
tion of the copper pyrites. Vitriolic streams of this kind 
occur in the island of Anglesea ; at Schmollnitz in Upper 
Hungary, at Eahlun in Sweden, at Bammelsberg near 
Goslar, <&c. The copper is extracted by placing old iron in 
the water ; the sulphuric acid leaves the copper to combine 
with the iron which thus passes into the solution, while the 
copper is deposited in crystalline crosts. Copper of thii 
kind is called cemented copper. It is calculated that about 
twenty-five tons of cast or wrought iron are necessary in 
order to obtain five tons of precipiteted rough copper, wnich 
requires to be further purified. This blue vitriol luis acq[aired 
increased importance m our own times for electrotyping, and 
since this art is founded upon peculiar characters <$ the 
metal, it may prove interesting to the reader if we say a few 
words about it here. 

When a strip of silver plate is placed in a glass with a 
solution of blue vitriol, no change is observed either in the 
fiuid or in the silver ; but when such a strip of silver is con- 
nected with a strip of zinc at the upper end, and the two 
opposite free ends of the strips are dipped into the solution 
ol olue vitriol, the silver becomes coated with metallic copper 
in the course of a ^ew seconds. Thus the contact of the silver 
and zinc has developed a force which is capable of decom- 
posing the solution of vitriol and precipitating its copper 
upon the silver. The discovery that a peculiar force is ex- 
cited in various kinds of metal bv such contact, was made by 
Galvani, a physician and natural philosopher of Bologna, in 
1791, and the immediate cause was the contraction of a dis- 
section of a frog's thigh, which had been hung upon an iron 
bar by means of copper hooks. It was soon detected that 
the process was of an electrical character, and the phenome- 
non was at first called animal electricity, then VoltmCy after 
Professor Yolta, of Pavia, who first correctly interpreted it, 
and at the same time came into use the name Galvamm^ 
now generally adopted. Galvanism is, therefore, a kind of 
electricity produced by the contact of unlike metals ; for 
example, orzinc and silver, zinc and copper, iron and copper, 
or silver, Ac., and which possesses in a high degree the 
power of separating metallic and other solutions into their 
constituents, so that one kind is attracted to one metal, 
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while the otbers are drawn toward the second metal and 
precipitated there. By means of a very simple galvanic 
apparatus we can accomplish the separation of metallic 
copper from blue yitriol so perfectly, that this copper forms 
a connected mass, a plate of any desired thickness ; and when 
Jacobi discovered (1840) that such plates perfectly copy the 
aorface of the metal upon which they are deposited, and can 
be removed &om them, the discovery of the electrottfpe or 
falvanoplasty was essentially complete. In this way objects 
and plates of copper, silver, gold, brass, &c., with raised or 
engraved work, copper-plates of engraving, as well as wax, 
st^oine, or plaster moaels, coated with black lead (graphite)i 
can be coated with this galvanic copper and be copied in this 
metal ; nay, even drawings with a pen or with the colour* 
pencil maae in a suitable manner on a metal plate, are coated 
m this way, so that the copper plate formed may be re* 
moved when thick enough, and used for printing from (yal^ 
9anMraphy,glyphographD. 

The study of the metals and their properties has led to mira* 
des — ^to results which would formerly have been regarded as 
impossibilities. We, as it were, command this brilliant element 
to depart from its solution, we assign to it the place where it 
BhaU De deposited, it is compelled to bend itself into pre- 
scribed forms, and to copy appointed models, in a manner 
which the greatest skill and most sustained industry would 
never enable a humain artist to accomplish. Most has been 
done with copper as yet, but very advantageous applications of 
^Id and silver are largely in use. The greater part of the 
bine vitriol of commerce is obtained artificially in the ex- 
traction of sttver, as was stated under the head of tlu^t precious 
metal. 

The copper product of Europe is very considerable, and 
amounts annually to about 14,450 tons ; for Bussia, 5000; 
for Sweden, 3500; Austria, 3000; Prusua^ 1000; Hesse 
Parmstadt, 250; France, 150 tons, &c. 

Not only is the use of metallic copper most extensive, but 
it is applied in verv many ways in alloys. The best known 
is that with zinc, Arming hroM (72 parts copper and 28 zinc), 
which with a larger proportion of copper form tonibac orptnch" 
heels. This metallic mixture was known to the ancienlis under 
the name of Oriehalcum, and while some authors have dis- 
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tinctfy described its preparation, it appears from what Vtiosf 
states as if a natural nuxture of this Kind was found, irlndi, 
lioweyer, was described as veiy expensive. The alloyB cf 
ec^^er with tin were likewise known long ago, and thej for* 
nisn the yarions kinds of bronze, bell-metal, gim*metiil, Ac 
The salts of copper are used in the manu&cture of maoy 
CMdours, which are all poisonous. Copper was supposed to 
hare a sympathy with the planet Venus, andinak^emjrbove 
her sign ( $^. 

ZinCf which has just been mentioned as used in aUojB 
with copper, does not occur pure in nature, and its ores haro 
ao little of a metallic aspect, that one would not readily 
oonjecture that they contained one. Hence it remained ul* 
known to the ancients, for in their fiibrication of brass they did 
not melt metallic zinc with copper, but the so-called cadmimf 
which, from the descriptions, must have been our cedamimA 
The name zincy from the German Zincken (teeth), because it is 
deposited in jagged or tooth-like masses in the zinc-fiii3ifloe% 
occurs first in the fifteenth century. The accurate knowle^;e 
of the modes of preparing it dates only from the middle of tne 
eighteenth century. The most important ores of zino see 
compounds of oxide of zinc with silica and carbonic axdd, 
with which also a little water is combined ; they are called 
mheeou8 oxide of zinc, or gtdmei and calamine, and thero is 
another compound, of zinc and sulphur, which is named sme- 
blende. Siliceous oxide of zinc and calamine rarely ocoor in 
dirtinct crystals, but only in crystalline rods and grannbs^ 
and in earthy masses of white, yellowish, or greenish eolonz. 
They are infiiaible, and when violently heated before the 
blowpipe upon charcoal, they afford a ydlowish preoxpitflte, 
which, moistened with solution of cobalt and again heated, 
asBomes a beautiful green colour — a character by which tbey 
may be distiDguished from all similar stones. Suioeons axUto 
of zinc gives a jeUy with acids, but calamine is dissolved witb 
effervescence, and does not produce a gelaianous solution. 
These ores occur chiefly in sedimentary rocks, in stratified 
masses and '^ nests," frequently with lead-glance and brcnm 
iron-ore, at Bleiberg and Baibel in Carinuiia, Aix and Iseiv 
lohn, Tamowitz in Silesia, Eauschenberg in Bttf ari% Poland, 
Scotland, the Ural, &c. 

Zinc-blende is a beautiful mineral with numerous laminated 
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CEMks, and of brilliant diamond-like lustre, whence jprobabljr 
the name blende (&om hlenden, to dazzle). It usualhr oocms 
in crysiaUiney but only rarely in distinct forms, of yarioua 
colours, brown, green, yellow, black, red, and sometimes 
transparent. Its powder is coloured gseen by heating to red« 
neas, with the addition of solution of cobalt. It contains 
88 per cent, of sulphur and 67 per cent, of zinc, and is 
Ymj much diffused in the older rocks, presenting itself in 
eepiecial beauty in Derbyshire and Cumberland, at Schem- 
nitK and Felsobanya in Hungary, !Freiberg in Saxony, in the 
Hartz, &c 

To extract zinc firom its ores, the latter are first roasted in 
small fragments, then mingled with charcoal or coke and 
heated and reduced in closed distillatory apparatus, crucibles 
or tabes of day or cast iron. As zinc is yolatile at a white 
heat, the yapours formed are led through tubes into a con- 
dencong chamber, where the zinc drops into the receiyers. It 
ia then melted oyer again in iron pots, and run into moulds. 
Zinc is of bluish-white colour, has a laminated crystalline 
structure, and is rather hard and brittle, but may be 
hammered and rolled at temperatures between 212^ and 300^ 
Eahrenheit. It is rather a light metal, lighter than tin, 
lead, iron, and its specific gravity is 6.86. It is distinguished 
beyond many metals by its chemical peculiarities, and sepa^ 
rates most of them from their solutions, taking their place. 
Mkny of our readers haye probably seen the lead-tree, as it is 
caUed, which is made by pletcdng a rod of zinc ina solution of 
a salt of lead, the result oeing a gradual precipitation of tiie 
lead in beautiful laminsB through the agency of the zinc. 
This peculiarity shows itself in another way. When strips 
of copper, iron, tin, and silyer are placed in a glass of diluted 
nitric acid, in such a manner that they do net touch one 
anotiier, the metals are gradually dissolyed in the add, but 
when each of them is soldered to a piece of zinc before placing 
it in the add, they are not dissolyed, and the zinc alone 
is attacked. The chemist Bunge rightly said that ^' there is 
something magical in this action of zinc ! The childish delu- 
sion of antiquity that there existed supernatural means 
of rendering a mff a inyulnerable is here realised in the 
action of zinc upon its associate metals ; it protects them from 
the destruction with which the acid threatens them." It is 
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true this protection is afforded at the cost of the zinc itseSf . 
In like manner zinc protects copper from the attack of salt 
water, and use has been made of this in the application to the 
sheathing of ships, but given up again in consequeoee .of 
accompanying disadvantages. On the other hand, zmc is 
frequently used for precipitating metals from solutions. The 
peculiarly important part it plays in galvanic electricity^ its 
use in the manufacture of brass, of German silver, &c,, have 
already been mentioned. It is abo used alone in manj waja; 
as for covering roofs, sheathing, works of art, &c. ; it is not fit 
for drinking or cookhig vessels, because its salts are poisonons. 
One peculmr use of the metal is in the hydrogen lamp. 
When placed in contact with a mixture of sulphuric acid 
and water it is dissolved, abstracting oxvgen from the water, 
and setting free hydrogen,* a combustible gas, which is in* 
flamed by means of an electric spark or spongy platinum* 
In commerce, zinc is known by the name of spelter, the Oirigm 
of which is not certainly known. Belgium produces 7000 
tons of zinc amiually, Poland about 3000 tons, England about 
600 tons, <&c. 

JLead is one of the most important metals, and to it the 
old chemical philosophers assigned the planetary sign of 
Saturn, since they imagined that great S3rmpathy existed be*- 
tween Saturn and this metal, for, as it was said, even as 
Saturn is ^ earnest, mournful, gloomy, and sluggish, so also 
lead is the least perfect meta^ ashy-coloured, gloomy, and 
heavy in all chemical operations ; and as Saturn devoured 
all his sons, so lead destroys and corrodes all metals, except- 
ing onlv gold and silver, because these, as devoted to the 
sun and moon, are of female nature, and Saturn preserved his 
female children ! Lead is, in truth, a less active-seeming 
metal, always of dull hue and having no ring ; it might be 
even called a tiresome metal ; and the chemist Eunge called 
it " dulness turned into a metal," on account of its chemknl 
phlegm. The same author remarks, truly, that the great 
value lead has in the arts, depends on this very immobility, 
its want of sympathy. "What," he says, "would our che- 
mistry on the large scale be without lead ? It is always the 

* Water is a compound of two elements, oxygen and hydro^n, both of which 
are gases when in a free condition. One hnndted parts, oy weight, of water, con- 
tain 88.9 of oxygen, and 11.1 of hydrogen. 
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first resouree when vessels are wanted to resist the action of 
other substances. Porcelain is too dear, stone-ware breaks, 
wood becomes leaky, rots, and stains, iron, tin, or copper are 
attacked hj sulphuric acid, &c. None of these things, or but 
to a Tery slight degree, are true of lead ; hence its extensive 
application in chemical manufactories." Its softness and 
malleabilitj also contribute to its especial utility, and it may 
readily be obtained in sheets applicable to the most varied 
purposes. It is also very easily fusible, and adapted for 
caatmff. The ancient Bomans already manufactured pipes 
of it, for the conveyance of water ; indeed, it was generally 
known in antiquity, and is mentioned in the Bible. A more 
suitable material could scarcely be wished for the formation 
of bullets and shot, and the consumption for this purpose is 
enormous. Man^ of its alloys and chemical combinations 
are Ukewise apphed on a very large scale ; in type-founding, 
glass-making, glazing earthenware, as pigments, in medi- 
eine, A;c. 

The lead annually produced in Europe amounts to about 
60,000 tons, of which England furnishes the greatest part, 
next the Bhine provinces, Austria, the Kartz, Spain, ITrance, 
&c. The product of the United States of North America 
jonounted to more than 15,000 tons in 1840. 

This metal very seldom occurs pure in nature, and only in 
a few mines in iEbgland and Spain, as also in Madeira, where 
it has been found in very small portions in this condition. 
The most important ore of lead is a compound of this metal 
with sulphur, csXLeA adlena, or lead-glance, since it has the 
colour and lustre of lead, only it is not malleable. G-alena 
occurs frequently in crystals of cubic form, which split in 
eabes very readily, but the ordinary form in which it is found 
is that of granular masses. Metallic lead may readily be ob- 
tained from it by fusing it with soda, upon charcoal, before the 
blowpipe, as is the case with almost all the compounds of 
lead; the charcoal becomes coated with a greenish-yellow 
priBcipitate. Galena contains 13.5 of sulphur and 86.5 of 
lead in 100 parts. 

Lead is obtained from this ore by roasting and fusing it 
with coal or charcoal, or it is melted with granulated cast 
iron and dross, in which case the sulphur passes over to the 
iron and the lead is separated. Galena often contains silver, 
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and tbis metal is then found in the lead obtained £rom tiie 
galena. The extraction of the siher is of great impoitaiiee. 
In this operation the lead is conyerted into what is caBed 
Stkarae^ which is nsed in glazing pottery. 

Galena is found in beds and vems, in transition and Bodt> 
mentary Tocks, and in the primitive rooks ako ; England and 
Seotlandy Eneberg in SaKony, the Hartz, Bleiberg and Win- 
diadikappel in Garinthia, are rich localities for l^s oie. 
Lead is also found ccmibined with oxygen and acids^ and 
among tiiese compounds are Isad^ar, or wMie I cad i mv, 
gnen and hroum tead^ore, yellow Uad-orey and red iead-&rBy 
named according to their colours. The green lead*ore, in. 
partionlar, eontaining phosphoric acid, and the red leadnraey 
Qontaining chromic add, are beautifdl minerals, and while tl» 
former ohea encrusts the rock like a fresh green moss, ifae 
latter might be esteemed as a precious stone, like the ruby, 
if its want of hardness did not prevent its taking its plaoe 
among the gems. This red lead-are, which occurs rtaefy, 
and in handsome groups of crystals, in Sibma alone, is of an 
orange colour when pulverized, and is used as a pgment^ 
but this is mostly prepared arjdficially, as mentioned under 
the head of chromate of iron. 

White lead-ore is a carbonate of ihe oxide of lead, and 
occurs universally where lead-ores present themselves. It is 
also prepared artificially on a great scale, and is the essentiai 
part of the paint called white-lead. The pigment called red- 
iead is an oxide of lead occurring but sparingly in nattuxc^ 
but is mann£BUstured in large quantities, espeoally in Bog^ 
land. It is a property of most metallic oxides and tlm 
compounds to act as poisons when they enter the body in 
solution. Lead glazes dissolved off earthen yesselB by 
vinegar, and the lead shot left in bottles whidi are oftrai 
cleaned with them, thus remaining a long time in contact 
with wine, have often caused poisoning of this kind. 

There is a metal which possesses almost all the good 
qnaUtiee of lead without shanng in its evil ones, namely, Urn, 
an element very much resembling silver in colour and tustre, 
and which is obtained from Hn-ore, its compound with 
ox^^en (78.6 of tin and 21.4 of oxygen). This tin-ore, I&e 
most of the metallic oxides, has not at all the aspect of an 
ore, and its great specific gravity alone, amountmg to 7, gives 
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indiecitiaDL tiiat it is a stone of metallic ziaifciiie. It TOfiembles 
nuo^ blown gametB, and occurs in ciystals which am 
OBaMUR^tic pyramids and prisms, and which otdinarily preseflt 
themselyes in what are <»lled hemi^rapee. The name hemi- 
trope aigoifies a thing tuined half round, because the cnrstal 
wfaidi IB so called lo(^ as if it had been cut in half, and one 
portion turned half roimd upon the other. Q?in is readihr 
obtained in a metallic form j&om tin-ore by &siDg it wil4 
cyanide of potassium on charcoal before the blowpipe. 

TuNore presents itself in primitiYe rod[8, and occurs also 
m sedimentary deposiks ; Cornwall, the Erz-gebirge, Malaca^ 
and Banca in India, CUna, &c., are rich localities. Tin is 
obtained from it by fusion with carbonaceous matters and 
alaes. The English tin mines are the richest, and annuatty 
yield about 50(K) tons. Saxony furnishes 145 tons, Bohemia 
500 tons. Malacca tin is the purest. Tin is ver^ soft and 
malleable, and emits a crackling; noise when bent ; it is moie 
fuffible than lead, but the oxide, tin-ore itself, is infusible. 
Txn is one of the most useful metals, and has a thousand 
applioations. It is very little attacked by articles of food 
and drink, and does not form any poisanons compounds 
like lead and copper; hence it is especially uJBeful for plates, 
cans, caps, &c., and it also serves to coat copper and iron 
yessels, for '^ tinning " as it is called, which operation was 
known bv the Bomans. They called this metal siannumj 
whonce md German word Hanniol applied to tin-foil, tin 
beaten into yerr thin sheets, used for a variety of purposes, 
in excluding aur and moisture in the preservation of food, 
mne, seeds, &c. What is called fUi^ltUe or uikite iron, is 
thin sheet-iron coated with tin, and beautiful crystalHne 
marking may be produced on this by acting upon it with 
weak nitric acid, £>rming what is called meUtimairee, Tin 
also furnishes very useful alloys, among which that with 
copper, already mentioned, is the most familiar. As it 
renders most maUeable metals brittle or less malleable, the 
oldar chemists called it the devii of the metals, and since it is 
used amalgamated with quicksilver for coating our mirrors, 
we have much commerce with the devil, which has subsisted 
since the fourteenth century, for that was the period in which 
the modem method of coatins; mirrors was discovered. 
C<nnbined with lead, tin gives the easily fusible alloy called 
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ioJi'^Uhr, The oxide of tin is used in the mannfiifltore of 
enamels, and chloride of tin is of very important application 
in dyeing, as a mordant. Gtold purple, or purple of Cassius, 
has already been mentioned under gold. 

The tin-ore refened to is the only ore from whicli tin is 
extracted ; it occurs but rarely, otherwise, as a constituent of 
metallic compounds, and is not found pure, or if the accounts 
are correct, only in excessivley rare mstances, in small gra- 
nules in the Siberian gold-washings. English tin was known 
at a very early peri^ ; the FhoBnicians en>orted it in the 
fourth centuiT before the Christian era, from Cadiz, and 
dealt in it with the Bomans, without making known the 
natiye locality. But the latter secretly followed their ships 
and then conquered the English tin-islands, which they called 
the Cassiterides. 

The ready fusibility and the similar colour allies tin to 
Utmuthf which metal is mostly found pure in nature, and but 
rarely in combination with sulphur or other elements. The 
fresh fracture has a reddish-silvery white colour, it is soft and 
brittle, and may be easily pulverized. It melts very readily, 
and crystallizes from the molten fluid, so that it is often oD- 
tained in beautiM dice-like crystals, which may be B;^lit 
parallel to their bees. Distinct crystals are rarely met with 
in nature ; it mostly occurs in granular, foliaceous masses, 
which form reticulated or feathery figures in the rock in 
which they are embedded. On the wnole, it is rare, being 
chiefly found in primitive rocks, in gneiss, clay-slate, &c., as 
in the Saxon Erz-gebirge, which annually produces about 20 
tons ; also in small quantities in Slyria, Sweden, Norway, &c. 
The extraction is tolerably simple, the crushed ore oeiog 
heated in inclined cast-iron tubes ; the bismuth then flowing 
down from the rock is received in iron vessels filled with 
powdered charcoal. 

This metal, which was first mentioned in the fifteenth 
century, has no important applications, but some of its allovB 
with lead have been found of use, and are remarkable tor 
their fusibilily, which is so great that the melting takes place 
at the boiling point of water, or even below. Such idlojs 
(Bose's fusible alloy) are used for taking casts from wooden 
moulds, or taking impressions by the stamping process caUed 
cliche casting ; also m safety-valves for steam-boilers, which 



THS OBPIKABr MBTALB ASD OBES. 3S5 

at a certain temperature melt and allow tlie exit of the steam, 
&c. It is also used for fluxes in glass and porcelain painting, 
and in amalgams for mirrors, while some of its salts wim 
nitric acid and chlorine, give a delicate white powder, which 
is used as a cosmetic. This was formerlj an article of con- 
siderable trade, under the name of Spanish white (hlane 

Among the metals which have most occupied the chemists 
of ancient and modem times, and which have made good a 
character for varied value and interest on account of use in 
medicine, as also in aUoys, is antimony. It was known to the 
ancients in its combination with sulphur, and was called by 
the Eomans Stibiumy which is derived from a Gfreek word 
signifying a cosmetie paint, for sulphuret of antimony was 
used by the Greek and Asiatic women to colour the hair 
and eyebrows black, a custom which survives in Upper 
Egypt. The name of antimony occurs first in the eighth 
century, and is said to have been derived from the Arabic. 
A tale is also related that this name comes from antmovne^ 
or anti-monachum, signifying " against the monk," because a 
monk named Basilius Yalentinus, who worked much at the 
metals, found, from experiment, that it had the effect of fat- 
tening swine ; and " smce he naturally wished to give the 
brothers of his monastery the benefit of this last property, 
lie advised them to use his antimonials. Unluckily, however, 
many of the monks died of these medicines," whence the 
metal is said to have obtained the said name as a monk's 
poison. The German name is spiesB-ghmce, or sptess^glasy 
referring to the brilliant needle- and spear- (spiess) shaped 
crystals, which are the peculiar form of the ordinary anti- 
monial ore. 

The medicinal effects of the preparations of antimony were 
the chief inducements which led the olden chemists to the 
study of this metal, and the Basilius Valentinus above men- 
tioned, held them so high, that in a little tract called " The 
Triumphal Car of Antimony," he says of it : " It is the first 
of me^cines, is equal to mercury, has equal effect with gold, 
has all the colours of the world, has the virtues of all the 
metals, gives wealth and health, has every taste, sweet, sour, 
bitter, saline, is a poison," &c., &c. But antimony was an 
important agent in gold-making, in the preparation of the 
philosopher's stone, &c., and some alchemists on this accou* 
oalled it omnia in omnibus, all in all. 

2c 
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This remarkable metal veiy -ssaeelj occurs pure and im- 
mixed in nature. When it does, it forms foliaceous granular 
masses of a tin*white colour and bnlliant metallic lustie, is 
brittle, rather hard, and melts readily (eyen in the flame o£a 
candle), at the same time being gradually yolatilized into a 
white yapour (the oxide). It is found in small portions at 
Allemont in France, in the Hartz, and at Prizbram in Bohe- 
mia. The common ore, used in the arts, is the sulphuret of 
ofUimonjf, composed of 27 parts sulphur and 73 parts anti- 
many. Among mineralogists it is known by the name of 
antimonif-^lanee. It usuallj forms needle-shaped or spike- 
like crystals of a bluish«-grey colour, sometimes tinged with 
yariegated hues upon the surface. It is also found in granular 
and radiated masses. It may readily be distinguished feom 
similar ores, both by its easy &isibiliiy and by its yolatilizing 
in a white smoke, which settles on the charcoal before the 
blowpipe, and further, by the grey powder immediately as- 
suming a yellow-ochre colour when heated with caustic pot- 
ash. Hungary contains localities for this ore, and it occurs 
in great beauty at Schemnitz, Kremnitz, and Eelsobanya, 
also at Prizbram in Bohemia, WoUach in Baden, Allemont, 
Gk>ldkronach in Bayreuth, <&c. 

The ore is separated from the rock with which it ia asso- 
ciated, by meliong it ont in earthen pots or tubes, like bia- 
muth. This fused sulphuret of antimony occurs in trade 
under the name of erude cmtrnxmy* 

To obtain the pure metal, the crude antimony is roasted 
todriye off the sulphur, and then reduced in crucibles with 
charcoal and potash, or it is fused in contact with iron, under 
which circumstances the sulphur passes oyer to the iron, and 
leayes the antimony £ree. Antimony forms alloys with lead 
and tin used in the manufacture of printing type, the anti- 
mony giying the requisite hardness. Some of its compounds 
with sulphur and oxygen haye emetic properties, and, as 
already said, are greatly used in medicine. Among these 
are the preparations caUed kermes mineral, golden sulphuret, 
or oxysulphuret of antimony (a mixture of oxide and sul- 
phuret of antimony), and .tartar emetic (potas^o-tartrate of 
antimony). These celebrated medicines cost the liyes of 
many human beiugs before they were obtained in the same 
purity, and their effects as thoroughly understood, as at 
^sent. A certain Gui Patin wrote a book on them, con- 

\ing a list of the medicinal martyrs who had fallen a sacri- 
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fiorto cmtimomf-fkmeey and in 1566 ike use of an.timo!ttials 
was fi^ribidden to all pbysioiaas by tike pariuiment c^ Paris, 
m hotr which -was not repealed till a hundred years hrter. 
tWithoat diking into acoomit ol^r circamstanees, maiay 
amm treated with anthnomials tunted out nnfodnmate, eren 
%cni the cireuButanoe that formei^ no means were known 
]df properly squurating from cntde antimony the arsenic 
-vhidi fireqnently oc^na in it ; heiice the antimonial prepara- 
.iioos contained more or fess of that metal. Snlphnret of 
astimony has also come into great xEse in recent times, in 
.AeioaniifB^tuie of percussion-caps for fire-arms, the deto- 
imatxag powder cons^ting of this substance mixed with chlo- 
xate of potash. 

Inm aa&d steel objeets, acms, and similar articles, are imi- 
tated by applying ftael^ powdered antimony upon pasteboard. 

Other eoimpotmds of antimony, beiodes the sulj^uretmen- 
fiflQed, ocecir only in Tery small quantity in nature ; among 
ilKee, what is called wUte antimony (oode of antimony), and 
red m»timm$y or wntimony blende (sulphuret of antimony with 
•caade of antimony) ; and antimony is also a constituent in 
num* lead, copper, and sihrer ores. 

C^seiky related to antimony in chemical diaracters is the 
metal arsenie, a name dreaded as widely as it is known. The 
nimie is derived from the Greek, and indicates ttrong, power- 
fiti, porobably on . aecoont of its Tiolent effects upon aoiiaal 
jqcganbation. The Ghraeks, it is true, seem only to have been 
ao^uaiisted with the ydlow and red sulphurets of arsenic, 
which aare mentioned by Biny mider'the names of Amipif' 
menimm and Sandaraca. Certain knowledge of what is culed 
white aorsenie cannot be detected before Gheber, in the eighth 
century, and the method of preparing metallic arsenic arti- 
ficially was taught first in 1694i, by the German chemmt 
Schroder. 

Arsenic ecenrs in natore both pore and combined with 
fiulphur, but also forms a constituent of many other ores, so 
that it is pretty widely diffiised.* Metallic arsenic is of a 
tin^white on a Iresh fracture, but soon becomes tinged grey 
or blackish. It is rather hard and brittle, and is volatilized 

♦ It is worthy of notice that traces of arsenic have been discovered in many 
nuneral waters, among others in those of Eissmgen, Wiesbaden, Ems, P^mnont, 
'&c But tlie qnanti^ is extnmely small, so that no ingnnons efi(9ct is to be 
feared from it. 

2c2 
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before the blowpipe, without melting, in the form of a white 
TEpoiir, which has a strong scent of garlic, a characteristie 
mark, which eiists also in its compoimos. When it is heated 
in a glass tube closed at the bottom, the vapour formed is 
condensed in the cold end of the tube as a grey metallic 
miiror, that is to say, a metallic sublimate is obtained.* 
Pure arsenic does not occur often in nature, and it mostlj' 
forms kidney-shaped laminated compound masses, which are 
compact and finely granular in the fracture. It occura in 
veins in the primitive rocks, with silver, lead, and bismuth 
ores, &c., principally in the Erz-gebir^e, the Hartz, Alsace^ 
Btyiisk, Hungary, &c. Metallic arsemc is mostly obtained 
from arsenical ores. These are roasted, which causes the 
arsenic to combine with the oxygen of the atmosphere, and 
to be volatilized as a vapour, which is conducted into con- 
densing chambers, called by the workmen the " poison-traps,'* 
where it is deposited as a white powder, whUe arsenic as itn 
called, from v^ch metallic arsenic is obtained by sublima- 
tion, by heating it with charcoal in cast-iron vessels. Among 
the most important of the ores is arsenical pyrites, a con^ 
pound of arsenic, sulphur, and iron, which is very widely 
distributed. Arsenical pyrites has a tin-white colour on the . 
fresh fracture, and occurs principally in rod-shaped masses^ 
but also in little rhombic prisms. A mine has been worked 
for such pyrites, for the sake of the arsenic, for four hundred 
years, at Altenberg, in Silesia. [Fifteen tons of arsenic are 
obtained in five or six weeks, when the " poison-traps" are 
cleared out, and in this operation the workmen cover the 
face with a leather mask frimished with glass eye-holes^ 
wearing at the same time closely-fastened leather clothing. 

This oxide of arsenic, which sometimes occurs also in 
nature with other arsenical ores, is that fearful poison which . 
has been the instrument of so many crimes, and caused so 
many melancholy accidents. When heated in a glass tube 
it sublimes in beautiful, brilliant octohedral crystals. They 
cover the walls of the tube like so many little diamonds, 
and when we contemplate a little heap of these sparkling, 
innocent-looking crystals, it seems scarcely credible that 
death dwells in them — death in its most gloomy form and 
with all its terrors. The compounds which arsenic forms 

* Sublimate is the product of evaporation obtained in a solid form; when the 
dnct is a fluid it is called a disHuaie, 
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wifch sulphur, called orpiment and realgar ^ are also poisonouB, 
bufc not m bo high a degree as the oxide. These sulphuTets 
exhibit zemarkable colours : ormment, a citron-yellow with 
a h%h lustre; realgar, a red, like that of dawn; and they 
remind us of the similarly poisonous beauties of the vegetable 
Idngdom, the toadstools, with their bright purple ; the monk's- 
hood, with its elegant yellow or blue blossom ; the mezereon, 
with its rosy flowers, Ac. 

Orpiment ordinarily forms a confused heap of tough plates, 
with a mother-of-pearl-like lustre ; realgar, often short pris- 
matic crystals, which are frequently transparent or translu- 
cent, and the red colour of which changes mto yellow when 
they are broken or powdered. Both are easily fusible and vo- 
latile, with a foetid vapour. Orpiment is composed of 40 parts 
sulphur and 60 parts arsenic ; realgar, of 30 parts sulphur 
and 70 parts arsenic. Both are met with in great beauty in 
"^ins at Kapnik, Felsobanya, and Tajowa in Hungary; 
also at Joachim's-thal in Bohemia, Markirch in Alsace, &c. 
Thejr are used as pigments, and prepared artificially, by 
meltLug and subliming arsenical pyrites, or white arsenic, 
with sulphur. They are also used to colour flame in pyro- 
techny. 

The most important use made of metallic arsenic is in the 
manufacture of leaden shot, an addition of arsenic (2 per 
cent.) rendering the lead harder and more inclined to take 
a globular form. Combined with other metals, arsenic 
destroys their good qualities more than it increases them ; 
thus it makes gold brittle, platinum fasible, and liable to 
fracture) iron " red-rotten" — that is, when present even in 
very small quantity it renders it incapable of beiiiff worked 
at a red heat, as it falls to pieces under the hammer. 
"With copper it forms a white alloy, which has been used for 
optical mirrors. In commerce, metallic arsenic is also known 
as "fly-stone" and " pot-cobalt." White arsenic acts as an 
acid, and is therefore called arsenious acid, and with oxide of 
copper it forms a compound of a bright green colour, which 
is Known under the name of Scheele^s green and other titles, 
is used in painting and colour-printing, and is very poisonous. 
White arsenic is also used as a fly and rat-poison, and for 
protecting skins from the attacks of insects. 

The chemistry of recent times has been much busied with 
this poison, and the investigations on this account have 
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tinned abnost entbely iqmi its detecticm aadita aaiitidtylMk. 
BuBge says : " Hie cneudsta have followed up. acBexueiuiMd. 
jmH as 1m poliee track a noted laalefMstoTy a nartwailar d&» 
ficrijyiioii of it (simaUmmt) BtmAa in efwery chenieal book^) 
and it ma^ be faiiiy eaid that it haa been pnaftod «.na21iaft4 
times alreiM^^ askid oaaaot be too often repeafced*" BuitiiBi 
ckraaists have not laboured f6r notbiag ; and it i^ above aU«t 
owing to the celebrated trial of MadanM laSaxgby and iha in*- 
yeatigationsocainected therewith, that we aeenowiaapootf^n 
to detect the siightest traces of arsenic Itiasadto ha^reto^ 
relate that a distiagnished chenist, GMden,in the jesr 1816^. 
met a lamentable death £tom a fbw nnlnoky inhalations, whila. 
experimentsag onthe -wry substanoea wbieh/ now serve for: 
the detecticsn of arsenic. His resaarehes upon nifiMMt^. 
namely, and ti^ose of oilier chemiBt^, led to the disoo^esj^tol 
arseniuretfced hydrogen, an invisible but most deadly -prntm-- 
ons gas^ whioh is inflamnkable, and wdien a ookL porcalasa 
saucer is held in the flame, d^sits laetaUic assenio mM 
g^eyish^blads patch. The English chemist, Marsh, applied' 
this experiment as a test for arseoodc (Mamh's tesQ, as Hob^ 
arseniuretted hydrogen may easily be formed in aaqr. sato^ 
stance containing arsenic, and thus the presence of thelaUam 
is leadilv detected. Ch^msts' have also discovereda powcr- 
fiil antidote to poisonfflig with white arsonc ; this is nesUiT' 
prepared hydrated oxide of iron (f.e., oxide of iresLContBinyig. 
waiter^. 

This metal, with its compounds, seems like a^destrej^iB^ 
demon— a foe to every living thing^^-and only when LSs^is 
ertinet does it present itself as a preserver of the -dead, posi^ 
t^eting the dead body &om decay. Its misehievous e&ot.ia 
not confiaed to animal life, it is poisonous also to vegetaUea* 

We dose the list of the morals coming under our ooik 
sideration with a short notice of one whifSi is distingniahsd 
1^ especially remarkable propeities^namely^ quieknbmnx^ 
fner&u/ify. While all the other metals ocouzsing in nataie 
ave McUdi and their point of lesion, descends only to l^e befl^ 
ing point of water in a few lUloys, wldle some areinfuBiblb in 
the strongest heat of our furnaces, quicksilver, aa i& weQ 
known, is jf^f^ at common temperatures, and only beeeBBSB 
solidified at a cold of 40^ below zero, !Fahrraiheit, at whidi 
point it may be hammered and cut like lead. The name seems 
to refer to the ordinaiy fluid conditiou, having probably 
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o rig ii » t e d from the <M ^wovd ^^k^ living op liyely^ and 

The fluid oondttian Tenders qiiiokailTer of the gieateet 
Tidne in ramij -phpaoai applioationB, as for example, in the 
bwraoneter and thermometer, two well4aiowii insbrnmentB, 
in the former of which the height of ihe eoliimn of qniek- 
sSver enables us to aseertain the varying pressure of the 
at&uiiBf>here, while in the latter the expansion and contraction' 
oftiie enclosed metal indicates the rise or &11 of temperature. 
OUtuT fluids besides quieksilTsr maj be used for thermo* 
meters, since all expand by heat and contract by ocdd, but 
tJsSa takes place most uni&rmlj with qaicksilTer; for l^e 
b a rometer w« have no fluid winch can replace quicksilver; 
because none is bo heavy as this metal, which is 13^ times 
hesnrter than water, and thus even a column of very small 
hc i glit (28 inches) is capable of balancing the pressnre- 
of' the column of air of tiie atmosphere. If the column 
of quicksilyer were replaced by water, fyr example, we should 
require a tube more than 32 feet high, and not to speak* 
of the fact that such a barometer would be immovable, the 
eviperation of the water and other inconveniences would 
render the instrument very inefficient.* 

Q^i^ilTer is only found in notable quantifcy in nature, 
either pure, or mixed with sulphur as what is called ckuHh 
bar. Pure quicksilver forms drops of various size din^g 
among the rocks, or it occurs endosed in cavities, and it is 
met vnth almost alveays in compai^ with cinnabar, in day^ 
flfaite and carboniferous sandstones. Associated vrith it some** 
times occurs what is termed amafyam, a compound of quick- 
silyer (65 per cent.) with silver (35 per cent.), which looka 
like siQyer but is not malleable, and in which the quids* 
sHyer is easily detected by heating a fira^ment in a glass 
tube before the blowpipe. The quicksilver is volatilized, and 
condenses in the colder parts of the tube in metallic drops, 
the silver remaining behmd. 

The most important- ore of quicksilyer, firom which most of 
the metal is ootained, is eifmabar. Its name is said to be 

^ The barometer was ioTented in 1643 by Toricelli, in Florence, and the fact 
tint it most stand lower at the smnmitof a fai^ moantain, in oonseqaeiioe ef the 
SBuUler nressve of the atmosj^ere, than at the foot, was first practically demon- 
strated Dy Pascal, who cansed a barometer to be taken to the peak of a monn- 
tim 5000 feet high, Pny de Dome, in Anyergne, where it was obserred that it 
stood tiuaa lodMs Imr than at the foot of the moontaiD. 
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of Indian extraction, and to signify dragon's blood, on acconnt 
of the red colour. Cinnabar rarely occurs in distinct crys- 
tals, but chiefly in compact crystaUine masses, in patches, or 
encrusting the rock. Its colour is cochineal-red, the powder 
is scarlet, the lustre adamantine. In many crystfds, but 
these are rare, it is transparent. It resembles red lead-ore 
and realgar, which, however, are at once distinguished by the 
orange-yellow colour of their powders. Cinnabar is yolatile 
before the blowpipe, and when it is mixed, in powder, with 
soda, and heated in a glass tube, the quicksiLyer contained 
may readily be detected, since it is deposited in the tube in 
little drops, like a metallic dew, and by scraping this toother 
with a feather the globules of quicksilver become distinctLy 
visible. 

Quicksilver is obtained from cinnabar on a large scale, 
by separating the sulphur by means of lime or iron ham- 
merings (the particles beaten off in forging), for which pur- 
pose a distillation is effected in cast-iron vessels, the quick- 
silver being collected in clay or iron receivers ; or the cinna- 
bar is heated in an open fire, with the access of air, by which 
means the sulphur is burnt off, and the quicksilver vapour is 
condensed in suitable chambers or receivers. 

The most renowned quicksilver mines are those of Al- 
maden, in Spain, and of Idria, in Carinthia. The former 
yield an annual product of 1150 tons : Idria produces only 
about 100 tons. Both mines are very old ; that of Idria is 
said to have been discovered in the year 1497. Quicksilver 
mines exist also in Deux Fonts ; these were formerly very 
rich, but at present yield very little ; there are others, also, 
in Hungary and Transylvania. The soil of Lisbon is said to 
contain a good deal of quicksilver, but the collection to be 
so difficult, that the attempts made have been given up. 

Those who work in quicksilver mines are very liable to be 
poisoned, and those especially suffer who have to dear out 
the quicksilver from the condensing chambers. As they 
breathe the floating particles of quicksilver, and absorb it 
t1u*ough the skin, tney soon become salivated, and are 
attacked by affections of the nervous system, in particular 
by what is called the mercurial palsy. The vapours of 
(quicksilver are particularly poisonous in their effects ; and a 
fire in the mines of Idria, on the 11th of May, 1803, poisoned 
he whole body of 1300 workmen by the mercurial vapours 
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it produced, the greater portion being seized with a perma- 
nent palsy ; all, however, being tuffected with sickness and 
debilify, ttom which they never recovered. A similar case 
happened off Cadiz, in 1810, on board a ship laden with 
quicksilver. A portion of the metal escaped from the 
rotten bags, and the vapours from this produced symptoms 
of mercimal poisoning in the entire crew. Still more 
poisonous are the effects of the compounds of this metal with 
oxygen and chlorine, and some of them are exceedingly 
active ; one compound of chlorine and quicksilver, however, 
calomel (quicksilver 85 parts, chlorine 15 parts), which, 
under certain circumstances, is not injurious, has numerous 
applications in medicine. This compound is met also in 
nature, but is a rarity. 

The history of quicksilver affords abundance of facts of 
the highest interest, both for science and for the arts ; hence 
a few words upon it may not be superfluous. Although the 
metal was mentioned by Theophrastus 300 B.C., and its pre- 
paration from cinnabar descrijbed, while it appears to have 
been little known previously, the alchemists were the first to 
make an accurate acquaintance with its properties, and they 
esteemed it as much as an essential and useM material in 
gold-making as they extolled its medicinal effects, and occUi- 
pied themselves with the preparation of innumerable mer- 
curial drugs. Among other things, they were able to con- 
vert this metal, by continued heating in the air, into a red 
powder, without knowing the cause of the phenomenon. 
This red powder (oxide of mercury, which, by a stronger 
heat, is decomposed into quicksilver and oxygen) gave rise 
at a later period to a total reform of chemistry, for from this 
powder oxygen was first prepared in a gaseous form, that 
element which is difiused more widely than any other in the 
air, water, and earth, which changes the metals with which 
it combines, so as to render them unrecognisable, which 
0ays so important a part in its chemical processes, ruling 
over the combustion of bodies, and which has been demon- 
strated to be an indispensable element of life. 

Priestley first discovered oxygen gas in 1774, and Lavoisier 
next showed that when metals are burnt, they are attacked bj 
this oxygen ; that it is this constituent or atmospheric air 
alone wluch supports combustion ; that respiration is a kind 
of combustion, &c. The discovery of oxygen, and the recog- 
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jo&m of lis coBipoundfly soWed a thooMxid' esignuuh in 
cbemiitry ; and the npid prog]»08 sinee this diacoTenr snffir 
dentl^ psoyeci its high TaLua. Lafoisief haa immartaimait 
in tkiB. Sobe^exre's govaamient rewardad. bim £m* it.on 
tlieflcafibld,inl7M. 

Theatudy of quioksilvar luMiymafeoferj^ladtothediacoffar 
of a salt^ prepared witik qnickflnlTery nitiae acid and alocdiot 
'vdbadi on ateoonnt of its Tioleiit detonation ia called Jviadf 
mlimff mmvu/ry. Tiiis prepainition (diacoyesed by HoifanL. 
in 17d9) waa fonnerly naeoL for Uie priming of uiaoapa of 
peeouaaion fire-arms. The preparation and nae of it are 
eeBoeedingly dangenraa, and the first maker of weesemmr 
C^pfly. LeiDjy paid for this inyention with his life* ISefcrf- 
thelesSy ezpenments on its preparation were contixHied, and.-. 
in 1886 the wianiifaffamers or Pans, Bcagne, and Scheme- 
book, turned oat daQy more tian a nnllion of caps. Anottiec.' 
detonating substance haa been, reoentiy ioteKtuoed^ tbst 
named under antimaay. 

The applicatioEis of quieikailyBr in amal^amatian and inrtiie 
extmetion of gold and .silyer, aa also in gilding and siherii^ . 
have already been mentioned under tbase metola^.Mid ii»,* 
amalgam for coating miiroan,. under tin. The cinnabar uaed 
89 a pigmezxt under the name of vesnmUmi^i& ordinarily 
pBepared. actifieially by sublinaDg cmickfiilyer and sulphsuv 
or by a peeuliar treatment of a similar mixture with canatic 
potash. 

Other metalB besides those we have menlioBed ocoic in 
nature, mostly in oombinationB, but tiltey are more or kea 
rare; snch are fladminm; C\^nm^ InAmm^ l^Mpjaxmr^^ U^ 
lybdenum, Osmium, PaUadLum, Bhodiimi, nPMifakliiw>^ Telln* 
rium, Uranium, YanadiuB, and WolfcaoL ATOimg then. 
Iridium is worthy of notice aa the heaokit of known soib- 
stanoes, being almost M timeaas heayyaa water. Itis silyev- 
white, yery hard, and still more infosible than platinum,, 
with whien it occurs in isolated grains, in the sands .of. tiie 
TTral. 

And thus may we dose these sketchfia; and if the reader 
haye only leramt to recognise the yalne of science, and how 
it haa>eyer proyed the basis and upholder of all practiod art, 
thepuipDse is attained which constituted the principal aim 
in tiueir preparation* 
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AUtmmy.nu 

Alloy, fkisihlarSM' 

— of sirrer, 880 

Alpine flora, its peoidiirtties, ^^ spe- 
cial character, 26; probably more re- 
cent than those or Central Bnrope 
and the Scandinavian moantains, 20 ; 
resembles the Polar Hon, M; charac- 
teristic features, 60 ; garaen flowers, 
148 

Ahrine plants, 63 ; resemlfle tbe* Botar 
flara» 64; characters, 65$ smooth, 
large flowered, pure-eokmred, 
less, 66; not found on IiId% Bi 

Alum, 828 

*^^' ns 

,8n,Sfli7 
I stone, 2W 

A]Mv;275 _ 

, oulMf altlontjf tltt' oldfO<>tree 

lto,206 

ODS trees, soos'of, tl7 

, Hwth, tree limit in, 115; 

bread-line. IKl; com trade. 148; or- 
namental trees and bushes nrom, 14§ { 
wine-growing, 174; cotton ooBure, 
187 tobacco, 212 

America^^ South, tree limit in, IIB; 
bread-ilne,181 ; com trade, 14B: gar- 
<Aiif flM"ers flram, 14B ; cotton dutare, 
187: tobaooo, 212 

AttMnean regioiui destUute of 
116 



AinAStane 86B 

AmygdaloicL 817 

Ancient world, flora of the, 6^ 27 

AnhyMt^am 

AMibbIb and plants difltased by man, 
286; estirpaied, id.; varieties pro- 
duced, 281 



Anthracite, 803 

Antimisocapnos. a i«ply ix> Tgf*r 
James's matribeag^ist amAhig yy^ 
Antimonium crudum* 886 
Antimony, 885 

glance, 886 

gtddea sidiilrareft'of, 88B 

oiideof,887 

Apemtaies, ramblBBaiBai^ite,- 7f ' 

AvuDBsiBe, 26» 

Aqaarsgiak 827 

Argentane, 870 

Airgeiittfte,8M 

Argillaceous limertane^ 296 

Amgoiiite, 860 

Anenlo,867 

sulphurets of, 889 - 

tesilngfor,flM 

wlilte.888 

Arsoiical pyrites, 888 
ArsuuioaB acid. 880 
Arseniuretted hydrogen, 896 - 



Asen, demigods of the North(BniiDytl»>> 

logy, 196, 219 
Asiiffie regions dMtHate of -trees, 138 
AsphaLte,806 
Atmosphere, difference of, in dtfllsnni 

countries, 7B; how inftnenced tar 

forests, 121 
Atols, 99; Darwin's theoiy of'iBNir 

formation, 101 
Augite,817 
Aogitio pcvpllTvyv 80' 
Auripigmentum, 887 
Avanturine, 266 
Aaarite,874 

Balas-rul^, 274 

Balder, legend of the death of, 219 

Ball, Mr., his account of the prepn»- 

tionofteM80,ik)<« 
Baimm^treo, a Isvge one, 114 
Bariey, sone of, 132, 184^ 185 
Barometer, 881 
Baryta, 815 

Bat. tiie, an aaoBnly in the mSmml 

kingdom, 214 
Bean-earth, 864 ^ 
Beech, the, found in ISerm dttl 'Pmm, 

116; regarded as the symbol of ^flie 

Banish character, 245 
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Beet-root sugar, 107 

Benaoni, an early writer on tobaooo. 

Beryl, 900 

Betel and areca nut, how used, 208 

Bbch-tree, its northern limit, 116 

Birds, how influenoed by forests, 125 

Bismuth, 384 

Bitter-spar, aOO 

Bitumen, 806 

Bituminous wood, SOS 

Blaok lead, 807 

Blood-stone, 364 

Blue, colour-works, 871 

Bole. 297 

Bologna phosphorus, 816 

Borra,the,90 

Braatebrand, in Norway, what, 229 

Brass, 877 

Braail, oolTee culture, 157 ; vast produc- 
tion of sugar in, 166; failure of at- 
tempts to grow tea; 178 ; cotton cul- 
ture, 187 ; tobacco, 212 

Bread-lhiit tree, 108; its productive- 
ness, 187; other uses, 221 

Bread-line, extent northward, 181; 
southward, 188 ; in Asia, 184 ; in Oce- 
ania, 134; m America, 135 

Bread-plants, geography of the, 180 ; 
aones, 132 ; various degrees of firuit- 
fiilness; 136; questions as to their 
origin, 188 ; production of , and trade 
in com, 141 

Breoda, 294, 801 

marble, 294 

Brick-tea^ what, 182 

British Islands, botanical geography of 
the^ 21 

Brocatello, 294 

Brocohi's researches on malaria, 61 

Bronze, 378 

Brown-coal, 808 

stone, 360 

Bunter-sandstone, 801 

Byssus of the ancients, probably cot- 
ton, 188 

€admia,378 

Cau*ngorum, 265 

Calamine. 378 

Galcaire grossidre, 295 

Calcareous spar, 291 

tufti,291 

California, garden flowers fh>m, 149 

Calomel. 398 

Campagna^ Boman. its condition, 53 

Canada, wheat trade of, 143 

Canary Islands rendered dry by the de- 
struction of the trees, 121 

Cane-sugar probably unknown to the 
ancients, 164 

Gansian, St.,j5rotto of, 88 

Cape of Good Hope, wheat cultivation 
at. 183 



Capri and Ischia» dsBcription of, 92 

Carbon, 259 

Carbuncle, 274 

Carniola, wretched condition of, 00 

Catkin-bearing trees, aone of, 117 

Cafseye,266 

gold. 285 

silver, 285 

Caucasian races have transplanted to 

their homes the cbaraoteristio plants 

of other races, 224 
Caves, 299 

Cayenne pepper, 201 
Celestine,315 
Cemented copper, 876 

steel, 865 

Chalcedony, 266 

Chalk, 295, 298 

Champagne, writings for and against, 

175 
Characteristic plants of nations, 221 
Chestnut-trees, large ones, 81 
Chili, garden flowers firom, 140 
Chink garden flowers firom, 147 
Chlonoe of mercury, 893 

of silver, 348 

Chlorite, 290 
Chloritic-slate, 290 
Chrome iron-ore, 868 



Chrysoberyl, 268 

Chrysolite, 268 

Chrysoprase, 267 

Cinnabar, 891 

Citrine. 265 

Civilisation hostile to forests, 126 ; calls 
out diversities among nations, 227 ; 
diifkises certain plants and animals, 
and extirpates others, 230; exami- 
nation of the question, whether 
civilisation destroys the origin*! 
beauty of nature,232; diminishes the 
influence of natural conditionB on 
national character, 246 

Clay, 297 

ironstone, 865 

slate, 287 

Cleavage, 291 

Climate, how influenced by man, 231 

Climbing plants, a ^characteristic fea- 
ture of tropical forests, 119 

Clothing, considerations on the history 
of, 192 

Clove- tree, description of. 203 ; prepara- 
tion of the cloves, ib. ; Iknited disM- 
bution, ib, ; confined by the Dutch to 
the island of Amboyna^ 205 ; conse- 
quent high price, 206 

Club-mosses, 3 

Coal, hypotheses as to its origin, 8; 
plantsof the,3; small number of funl- 
lies, 5; absence of true flowers,i6. ; ab- 
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■enoe of finiits, 6 ; appeannoe of na- 
tive during the ooal period, ib. 

CkMl^SOl 

— blue, 870 

Cobalt, 860 

Ck>baltiiie.870 

Coooa-nut palm, 108 ; its productive- 
uess, 187 ; other uses, 221 

Ckiffee-tree, its history, 162 ; desorip- 
tion. 168; first use of ooilBe, ib, ; in- 
troduced to Burope, 164 ; the tree in- 
troduced to fiatavia and to the West 
Indies, 167; statistics of the moduc- 
tion and consumption of coffee, 168 
—19^ and note 

Coffin writes a Latin ode in praise of 
champagne, 176 

Colmate, what, 66 

Colours, unmixed, of Alpine flowen, 66 

Coniferous trees, zone of, 117 

Constant rains, «me of, 42 

Copper, 871 

carbonates of, 874 

glance, 874 

—— pyrites, 878 

red, 874 

wiegated,S74 

Coral formations, 99; yarious theories 
respecting, 100 

Com trader statistics ef the, 141 

Corneal, grotto of, 87 

Cornelian, 267 

Corundum, 278 

Cotton goods mainly imported firom 
India and China until tne middle of 
the last century, 189; remarkably 
fine qualities, 191 ; why not produced 
by machinery, 191 

Cotton manufacture, its establishment 
in Europe, 189 ; its present state, 191 

Cotton-plant, the, 186; description, 
ib.i where cultivated, ib,; culture 
and gathering, 188 ; difhision of the 
ootton-plant. ib,; fdmishes almost 
the sole clothing of the Hindoo, 223 

Creation,question of, not yet solyed,10 ; 
nradual creation considered pro- 
bable, 24 

Cryptqgamotis plants, 19 

Crysti^izaton, 259, 292 

combination in, 292 

Cupelling, 828 

Dantzic, great exportation of com from, 
14a 

Barma^a Buddhist saint, legend of. 179 

Darwin's theory of coral formations, 
100 

Date, zone of the, 188 

palm, numerous uses of the, 228 

D^clieux conveys the coffee-tree to Mar- 
tinique, 167 

Denmark, mortality in, 62; com trade 
of, 148; consumption of coffee, 168; 



of sugar, 166; introduction of tea, 

184; little flax grown in, 197 ; con- 

sumption of pepper in, 200; tobacco 

cultivated, and quantity used in, 211 ; 

the mistletoe rare in, 217 
Desert zone (rainless aone), 48 
Diamond, 260 
Dicotyledons, 4, 9 
Dilurium,296 
Diopside, 817 
Dlorite,288 

Dodder, its mode of growth, 218 
Dohsrite. 817 
Dolomite, 800 
Dcmiestic anhnals conveyed to distant 

countries by man, 280 
Domingo. St., vast quantity of coffee 

formerfar raised in, 167 
Domitian's absurd decree against the 

culture of the vine, 171 
Douglas, the botanist, meUmcholy fate 

of, 160 
Drmds, the oak and the mirtletoe sa* 

cred among the, 218 
Durra, or Moorish millet. 140 
Dutch, attempts of the, to monopolize 

the spice trade, 206 . 

Egypt, com trade of, 148 ; eotton oi^ 

ture, 187 ; flax, 196 
Electricity, 276 
Electrotype, 877 
Element, 824 
Emerald, 268 
England, prodigious growth of the cot^ 

ton manufiicture, 190 
English house, the, on Etna, 88 
Epomeo, an extinct volcano, 98 
Equisetacete^ 

Eruption of Etna described, 84 
Etna, general description of, 78 ; visitst 

to, 88; the mistletoe found on, 217 
European colonists have transferred! 

characteristic plants to distant re> 

gions,226 
European regions destitute of trees, 116 
Evaporation, 87 

Facina of teas, 182, note 

Fahl-ore, 872 

Peather-stone, 289 

Pelspar, 286 

Perns, abundant in the coal formations,. 
8 ; limited at present, 6 

Perfie Islands destitute of wood, 116 

Pinmark, bread-plants in, 181 

Pirewooo, former and present prices of, 
129 

Plax-plant, description of, 193; culti- 
vation, 194; early use, 196; Pliny's 
remark, 197 

Plint,298 

Rowers, moral influence of the love of, 
161 

Pluor spar, 316 
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Prof., Iris rUmn on Imfauriciil 
kphj, ao, eutd mote 
ohanuster aDdiniunee oC;il4; 
tree-limits, «6.; tree-MOM. 117; ia- 
fluenoe of. on the n^tiptrnpoen, 121; 
on tempenture, 124; en the wfandB, 
ib. i on inflect life, ib. ; on Mihwdfl, 
125 ; on man, ib. ; agricuttura hostile 
to, 128; MiaottoBS on thU aabiect, 
127 1 forest bnrning, 229, mtd note 
Forster's theory of coral fomMfttDos, 

liO 
Fortune, Mr., an the taaiihrab, 180, 

France, the best wines pfodooed in, 174 ; 
>teiMri7 little hnosra in, 106 : 



beet-root siuar in, 108: soiall oon- 

■nomtiflu o£ sea in, 186 
Frederick HI. of Denmark, his pun on 

tsiW 184 
Freya* the goddess,. 219 
Fidler's earth, 2g7 
FnhHJiMMWng gold» 828 

mercury, 884 

*silver, 826 

'■,86»8U 



Gaffat,806 
GalTanism, 876 
Galyanography, 877 
Galvanopl asty, 87 7 ^ 

QsBrdBBo'flovBsa^ native cnuifcriBB of, 

enumerated, 14B 
Garnet, 271 
GaB-illumuatton«SM 
German silver, 870 ^^^^ 
GermansT, essnr estabUdmient of Tins- 

wdaV 171 ;^ their lisdlB, 178 
GiaUoan&o,284 
Oydfaic;8l8 
GhuMe^batt»a7D 
GhMS-etching, Slff 

Goethite,864 
Gold, native. 238 

alloys of, 844 

parting of, 349 

P2f0jof,844,884] 

washing of, 888 

GnduatioB,aiO 

Granite, 284 

CbeaasMBo dltaUavWenit of the, 78 

Graphite. 807 

Grasses, unportaneo of the,. 168 

Q wn HW ' ff^'^e , 801 

Great Britain, quantity of oaffee con- 
sumed in, 158, 159; sugar, 166; to- 
baoeo, SD2 

Greenland, destitute of woods^ 115; 
produces no bread-plants, 181 



«i.w»-*.««^, 288 

Grenean wrlfees a dvSL poan ia piaiae 

Guaraum, or Guaraunas, » tifttdiraD- 

ing in trees, 126, 228 
Gunpowder, 814 
ffiji|isniii,811 
mould<of; SB 

HaidsbiaBde, ift^taUMid, what, 2» 

HaJr^stone, 206 

HamaiUte, 363 

Hampton Court vine, Ifte^ 178 

Hsimnger, momitain laags^ 79] 

Hardness, 254 

Hanaodsr, the ineMauget of thegois, 

220 
Haael-rock, 810 
Heavy spar,8U^ 
Heliotrope, 267 
Hemitropes»ns 

Henry, AEoe, tiie ndntar, IM 
Herbe de St. Croix, and: HssbedeVBr- 

nabou, names mui to tolMnoe^*288 
Hodur kills Balcter, 280 
Hofknan, M., [his observaMoBscn the 

plants of land reclaimad firam the 

sea, 12 
HoUand, o ousumpti on of «SAin, 184 
Hong merchants, their mosnps^rabo- 

lished,182,«iifa 
Hornblende, 288 

rooks, 288 

Bhkte,288 

Hcm-ailfer, 848 

•—* stone. 289 

Hssse tails, plaats of tiweoal. 4 

Human raoe, how inflnenoed by iBRrts, 

186; its action on nature^ 228 
Humboldt's flaqtlaoattoa of tnpfcil 

laTvtoe. 



1,48 

Hnagasy, aariy < 

awdsm,l71 
HyadnthfSTl 
HydraoUe liflMrtone, 898 

, Iceland, speeiss ofmesa wttli£rait1taDd 
in,96;Mtttate of woods, Uft; pro- 
duces no bread-plants, 181 

Incrustation, 280 

India, garden-flswen team, li7 

InAisona,298 

Insects, how influenced \fy fomia, 124 

Ireland, consumption of tea in, 184 

Indinm»8B6 

Iron, 866 

bar,865 



-cast, 365 

- meteoric, 858 

- ochr e, 864 

> ore, brown, 864 

red. 868 

-pyrites, 867 



mix. 
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Iran teUnrie, 866 

Iflddft* dansrlptioii of; M; vcgateble 

phmomenon, M 
Itidian herdsmen, sapentitlon of, 74 
Italy, yegetation of, in the time of the 

JBtaamoM, 8S} the maliviak 46; dear 

8ky,76; fSnrmof themooBtariiiohains, 

ib,; cotton cultore in, 180 

Ji^Hm, garden-flowers fronu 140 ; onlti- 
TaMon of tea, 179 



imn, taA coitiure in»178 
Jet,80« 



Samtschatka, tree-Umtt in, 115; iitCle 

oam cultivation in, 181 
Kant, rambles in ifae,.« 
Kerme8,886 
Kenper-aandstone, 801 
Kien-Long's poem in pulse of tm, 3fl6 
KajDiSBr'^kd,870 
K^^, Peter, his botsBioal iiE?ertlBa. 

LabBdor, tree^imit in, 116; prodnces 

B0bfMA.plaBt8.lSl 

iai— iinffit^gat,8l7 
layia inf ernalis, 861 

land], 272 

Larch, its northern limit. 116 

Laya,816 

streams, plants lliaife itast settle 

on, 11 
Ijead,aao 

ghmoe,881 

ores, 882 

shot, 889 

tree, 879 

white, 882 

Legends, Northern, U^ 196, 2» 
Letter-granite, 886 
Lenelte, S19 
lias, 896 

sandstoiie,801 

liduns* the first plants to settle npon 

the naked lava, 11 
Xttf-teas, what, 182, note 
Lignite, 801 
Limestone, 291 

freah-water, 896 

Linen, reoords of the early nae of, 196s 

Northern legend, 196 
Linseed, uses of, 194 
litharge, 828, 882 
lithographic stone, 896 
Lithography, 296 
lithomarge, 397 

Liverpool, its rapid progress, 191 
Loam, 897 
Loke, the evil spirit of the Northern 

mythology, 219 
Lucullan, 894 
Lumachei,294 



Lunar caustic, 861 
Lyoopodiacen, 8 

Madeira, the sugar-cane carried to, 165 

Magnesia»800 

Magnesian Umestoae, 89^ 800 

Magnetic iron-ore, 868 

Magnetism, 868 

Maguey-plant, the, 228 

Maize, its prodnctiTeBess, lS6;'iariy 

cultivation in Peru, 222 
Malachite, 275, 874 
Malari%the Italian, 45; wioucMMs 

assigned, 46 
Mamm a li a , how inflneiiOBd byflmsts. 

185 
Man, how influenced by 8w sis >.128; 

his action iqwii natsre, 888 
Manganese, 868 
Mapfo 8anr,.167 
Marble, ^^ 
Maremme, Tusean and Bomao, 49,.68: 

improvement in tliar56 
Marien-glaBS, 886 
Marl.2S 

— sii^aos 

Martinione. the ooflfee-tree introdnoed 

to, and thence difltised to the other 

West Indian iBhuMU and Bnuil, m 
Maoritia piahn, mhaUtad by tibeOua- 

rauni, 126, 828 
Meerschaum, 291 
Mercury, 890 
Metal moirto, 888 
Metals, noble, 884 

ordinary, 866 

rare. 895 

Meteoric iron, 367 

Meteorolites. 868 

Mexioo, fl;ai«MB4k>weni ftiMU, 149;. eot- 

ton culture in, 187 ; the magnsy, the 

vine of, 288 
Mica, 286 
——slate 887 
MioBvaadet,hike.70 
Mirrors, silvering of, 883 
Misooapnos, a diatribe of Ji 

against smoking tobacco, 810 
Mistletoe, the, an anomaly in the 

table kingdom, 814; description, «5. ; 

on which IbmSTand ImlitieB, 817 ; 

other parasitical plants, «6. ; the 

mistletoe of the ow sacred among 

the GaulB, 218; Ohristmas custom, 

219 ; legend of Balder, ib, 
Mohttse, 801 
Monkeys, howuiflBenoedby forest8,126; 

employed in gathering the tea iu 

Chuia,180 
Monocotyledons, 4, 9 
Monopoly, ill efTects of, 807 
Moon-stone, 286 
MortalilT. comparative, in Denmark 

and in Tuscany, 58 
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MortaTi 298 

Mountain limestone, aM 

rambles in the North and South, 

e9 

soenery, attraction of, 69 

Multiform woods, sone of, 118 
Muschelkalk. 294 

Nagelfluhe,301 

Nanna. the wife of Balder, 220 

Naphtha, 307 

Nai>les, cotton culture near, 186 

National character but slijj^htly in- 
fluenced by natural conditions. 241 ; 
illustrations, 242, 243, 244; such in- 
fluence diminishes with advancing: 
civUisation, 246 

National feeling, revival of, an inspirit- 
ing sign, 246 

Nations, characteristic plants of, 221; 
how transferred, 224, 225 

Natural groups, illustration of, 69 

Nature and nations, 240 

Negro slavery, abolition of, 168 

Neptunism, 279 

Nero antico, 294 

Newfoundland produces no bread- 
plants, 131 

New Holland, peculiar character of 
the trees, 120; garden-flowers firom, 
148 

New Zealand flax, 221 

Nickel, 369 

pyrites, 370 

Nickeline, 370 

Nicot sends tobacco-seeds to France, 
209 

Nicotine, an alkaloid poison contained 
in tobacco, 208 

North Polar lands produce no bread- 
plants, 130 

Northern naturalists, meeting of, at 
Gothenburg, 113 

Norwi^, visit to, 69; aspect of the 
country, 76; form of the mountain 
chains, ib. 

Norway spruce, its northern limit, 115 

Norwegian herd-girls, 71 

Nutmeg-tree, description, 204; con- 
fined to a limited area^ 205 ; unsuc- 
cessful attempts to extend it, ib, ; 
consumption of nutmegs, 206 

Oak, the, sacred among the Gauls, 218 

Oats, zone of, 132, 134, 135 

Obsidian, 316 

Oceania, 98 

Odessa, com trade of, 143 

Olive, the, various uses of its oil, 224 

Olivine, 268, 318 

Onyx, 267 

Opal, 266 

Ophite, 291 

Ordinary metals and ores, 355 

stones, 278 



Oriohalcum, 377 

Ornamental plants, geography of, 145 

Orpime nt, 889 

Oiygeu, 826 

Pacific Ocean, its vast extent, 97: oonit 
formations, 99 

Parasitical plants, 119 

Pauli, the Dotanist, condemns the use 
of tea, 184 

Pearl-stone, 316 

Pepper-plant, how cultivated, 190; it» 
limited area, ib,; production and 
price of pepper, 200; known to tha 
ancients, 201 ; other so^caOed peppers,. 
ib. 

Percussion-caps, 387 

Persia, ^urden-flowers from, 148: the 
vine still cultivated in, 173 

Peru, garden-flowers from, 149 

Petroleum, 306 

Pinchbeck. 377 

Pine-tree, its northern limit, 115 

Pitch-stone, 316 

Hantain. the, its productiveness, 136 

Plants of former epochs, 1 ; of the coal 
fonnstions, 2: of the present epocii, 
8; question as to the origin of plaiits^ 
10 ; new species, 12 ; an^nt acooants 
and paintings, 14; origin of exist- 
ing vegetation, 19; characteristic, of 
nations, 221 

Plasma, 267 

Plaster of Paris, 312 

Platinum, 351 

Pliny, the naturalist, on the cultivaiiden 
of flax, 197; death of, 31 

Plumbago, 307 

Plutonism, 279 

Poland, com trade of, 143 

Polar flora combines with the Alpine, 
64; garden-flowers, 147 

PoliBhing-slate,298 

Pompeii and Herculaneum, pnintiTiga 
ofplantsat.16,32 

, Pontine marshes, drainage of the, 6fr 

Population, increase of, hostile to 
forests, 126 

Porcelain, 286 

earth, 286 

Porphyiy, 289 

Portugal, Prince Henry of, carries tiie 
sugar-cane to Madeira, 165 

Potato, the, indigenous in America, 208, 
222; zone of the, 132, 134 

Precious metals, 324 

stones. 249 

Primitive limestone, 293 

rocks, 284 

Probus, the emperor, pr6posal to cano- 
nise him, 170 

Prosper Alpin, early mention of coffee 
by, 155 

Proteus (Hypochthon), the, 88 

Pseudo-magnes, 369 
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Pulque, a beverage firom the xnagu^- 

plant, 222 
Pumioe-stone, 819 
Pyrargyrite, 347 
Pyrolusite, 389 
Pyrope, 271 
I^rroxene, 317 

Quader sandstone, 301 

Quakers procure sugar from the maple, 

167 
Quartz, 284 
Queen's herb, a name given to tobacco, 

209 
Quicksilver, 390 

— oxide of, 398 

luinary plants, 194 

^uinoa, a characteristic plant of the 

Mexican highlands, 223 

Bain, its amount how ascertained, 38 ; 

distribution, 39, 122 ; rain zones, 41 ; 

Humboldfs explanation, 43 
Bainless zone, 42 
Baleigh introduces the custom of 

smoking tobacco, 209 
Bealg»r,389 
Beindeer moss, 224 
Biekka, disappearance of the river, 88 
Repetitions of nature in the vegetable 

kingdom, 67 
Beptiles, how influenced by forests, 126 
Bice, its productiveness, 136; trade in, 

143 : forms the almost exclusive food 

of the Hindoo, 223 
Big, a Northern demigod, 196 
Bigid-leaved woods, zone of, 120 
Boasting, 376 
Bock-cotton, 289 

ciystal, 266 

leather, 289 

salt, 306 

Bocks, formation of, 278 

primitive, 1 

Boman pearls, 212 
Bose copper, 376 

quartz, 286 

Bosenberg Grarden vine, the, 176 

Bose's metal, 384 

Bosso antioo, 294 

Boyle, Dr., on the tea shrub, 180, note 

Buby, 273 

Buddie, 364 

Bussia, com trade of, 142 

Bussian glass, 286 

Bye, zone of, 132, 134, 136 

Saocharum of the ancients, probably 

not cane-sugar, 164 
Bafety-lamp, 306 
Sago, how prepared for food, 137 
SiiR-works, 810 
Sandaraoa, 887 
Sandstone, 801 
Sapphire, 878 
Savon de verriers, 869 
Scandinavia, tree limit in, 115; the 

2 



bread-line extends furthest north in, 
131 : limit of tobacco culture in, 212 

Schist, 287 

Scotch fir, its northern limit, 116 

Scotland, increase of wheat culture in, 
141 

Sea, the, how influenced by man, 280 

Sea-island cotton, 187 

Selenite, 312 

Serpentme, 290 

Siberia, tree limit in, 115; garden- 
flowers firom, 147 

Sicily, sugar culture in, 164 

Silica, 266 

SiUceous schist, 287 

SUver. 346 

alloys, 361 

mercury of, 346 

sulphurets of, 346 

SUvering, 360 

Simla, baths of, 227 

Smaltine, 370 

Smoking tobacco, the custom brought 
to England by Baleigh, 209 ; speedily 
diffused, ib. ; controversy on tne sub- 
ject, 210; statistics as regards Den- 
mark, 213 

Snuff-taking in church prohibited, 211 

Solder, 384 

Solfataras, 813 

South Africa, peculiar character of the 
trees, 121 ; mrden flowers flrom, 148 

South Sea Islands, nature in the, 97 ; 
mountains, 99: coral formations. 99; 
their favourable climate, 101 ; tneir 
flora, 103 ; animals, 104; the inhabit- 
ants, 106 ; tatooing, ib, ; the taboo, 
106; procress of civilisation, ib. 

Southern Europe, garden-flowers from, 
146 

Southern hemisphere, tree limit in the, 
116 

Spain, cotton culture introduced by 
the Arabs, 189 

Spanish pepper, 201 

white, 386 

Specific gravity, 830 

Speiss-oobalt, 870 

Spelter, 880 

Spice trade, efforts of the Dutch to 
monopolise the, 206 

Spinel, 273 

Stalactites, 299 

Stanniol. 883 

Starch, nze of granules of, 130 

Star-sapphire, 273 

Steatite, 288 

Steel, 865 

cast, 866 

Steffen's theory of coral islands, 100 

Stephanite, 847 

Stone-coal, 808 

Stucco-work, 812 

Sublimation, 888 

Suxar-cane, description, 163 ; distribu* 
tion, ib.'y spread westward, 164; 
carried to the West Indies, 165; 
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auantity of nigur nov — nnally pio- 
duiMU 166; oomrnniifekm, <6.; tugw 
firom other plants, 107 

Sulphur. SIS 

Sulphuiio add, 814 

Summer rains, aone of, 41 

Sun-stone, 886 

Syenite. 288 

Talc.287 

Talooae slate, 887 

Tameamea, the Sandwich iskader, 107 

Tea shrub, the, 177, 284; question as to 
one or several species of, 177, cmd 
note; limits to its onltiTation, 178; 
Japanese account of its orig^, 179 ; 
culture, 179; gathering of the leaves, 
179; preparation, 180. omd note; 
facing, 182, note; lie'toM,19S^note; 
the tea trade. 182 ; tea, the Chinese 
national beverage. 188; introduced to 
Europe, ib.; consumption in dif- 
ferent oountries, 184; question as to 
its wholesonieness, 186 ; Kien-Long*s 
poem in its praise, ib. 

TeUnric iron, 866 

Temperature, how influenced by forests, 
184 

Ternary and quinary plants, 194 

Theophrastus, his descripticos of 
plants, 14 

Thermomefter. 891 

ThoriuB, Rapnael, his hymn in honour 
of tobacco, 211 

Timber, considerations on a future de- 
ficiency of, 187 ; shown to be a ground - 
less fear, 188 

Tin, 382 

Tin-foil, 386 

plate, 883 

Titanram,872 

Tobacco, description of the plant, 206 ; 
indigenous in America^ ib, ; origin of 
the name, 209 ; considered as a medi- 
cinal herb, 209 ; controversy as to its 
use, 210; cultivation, 211; quantity 
of the produce, 212 

Tobacco cultivation forbidden in Great 
Britain, 210, 211 ; its northern limit, 
212 

Tobacco trade a royal monopoly in some 
countries, 811 

Tombac, 877 

Topas, 270 

smoked, 266 

Touch-stone, 846 

Tourmaline, 872 

Trachyte, 316 

Transition rocks, 2 4 

Traverfefaie, 809 

Tree limit, curves of the. 116 

Tree aones, 117 

Tremolite, 888 



Tripoli, 896 

TroUhAttafaU,the,109 

Tropical forests, 118: ^extraordinary 

variety of the trees, tb. ; climbing ana 

parasitical plants, 119 
Tropical rains, Humboldt* s explanation 

0^48 
Tropical zone of food, 188 



Turquoise, 876 
Tuscany, mortality in, 62 
Type-metal, 386 

United States of North America, com 
trade of, 143 

Urban Yill. excommunicates snuff- 
takers, 211 

Uwarovite,a69 

Van Diemen's Land, peculiar character 

of the trees, 180 
Variegated sandstone, 301 
Vegetable kingdom, repetitions of 

nature in the, 67 ; laws of the, exem- 

EUfled in the flax-plant, 193 ; anoma- 
es in the, 214 

Vegetation, existing, its origin, 17 

Venner, lake, 109 

Verdeantioo, 289 

Vermilion, 894 

Vine, the, 109, 224 : its native country 
not well ascertained, 109; its early 
difl^icm, 170 ; limit to its cultivation, 
178; influence of soil, 176; wine- 
battles, id.; various modes of culture, 
ib. ; ceiebraited vines, 176 

Vitriol, blue, 376 

green, 867 

Volcanic soils, why ftivonrable to the 
Krowth of the vine, 175 

Volcanic stones. 816 

Volcanoes, 819 

Vulcanism, 279 

Waterfalls, celebrated, enumerated, 100 
Wheat, soneof, 182 ; southern skhm, 18S, 

185 ; average productiveiiess* 186 
Whetstones, 801 
White iron, 888 

Winds, how influenced by forests^ 184 
Wine of northern oounvies, its indif- 
ferent quality, 172 
Winter rains, zone of. 42 
Wood, oountries destitute of, lU 
Wood-stones, 268 

Yew-tree does not form woods, 117 

ZeoUtes»S18 
Zinc 878 

blende, 878 

Zircknitz,laloeot88 

Zircon, 878 

Zones, rain, 41 ; tree, 117 
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BE i;ai> ghaxis. 

\* Jll lk« Booh oiltertised in Ihe present Catalogue art neatly $oitrdtd Ih cMk, 
or bcnnd. 



FINE ARTS, ARCHITECTURE. SCULPTURE, PAINTING. HERALDRY, 
ANTIQUITIES, TOPOGRAPHY, SPORTING, PICTORIAL AND HIGHLY 
ILLUSTRATED WORKS, ETC. ETC. 



ANGLER'S SOUVENIR. F«p. tro, emlMnbkad vltli vpwudt of M beaattful BafiavlM* •» 

ARTISTS BOOK OF FABLES, e«miwbta» a Scrtes of Origiaal VMm, lllmlntod by sm 
exqiiMtoly bMvtSfU Engnv^ogs on Wood, By MAmvsr and other omiiwat Artiitt. aAor ]>». 
'HS*J^ *"• ^** J"**** HORTMCOXB, ILA. Pom Sto, Portrait (pab. at II. U.), cloth. 

BARBER'S ISLE OF WIGHT. 42 fljte 8tMl Plates, aad Dk. Makxsu.*i GKOtosicAz. Map. 
BT*, fat, eloth, 10«. W. Ig4y 

8EWICIC8 SELECT FABLES, vUh a Memoir, tvo, vUb wveral Portiaiti of Sevlck. and 
apwards oT SM BngraTings on Wood, orlgual imprenions (pub. at I/. !«.), bda. l««. 

Nnoeattte, ia» 

BILUNGTON'S ARCHITECTURAL DIRECTOR, belnr an approved Guide to Arehf. 
tecta, Draaabtsnen, Students, Builden, aad Workmen, to which {■ added a HIatory of tbc 
Art. ftc. and a Oloeaanr of Arcbttecture. New Edition, enlarged, 8vo, 100 Plaiek, clotb lelt«re« 
(pab. at 1/. Sf. ) 10«. M. IMS 

BOOK OF COSTUME, from the earliest period to the prewnt tine. Upwards of 200 beavtiftil 
BngraTings on Wood, by LiKToy. Sto (pub. at W. U.), gilt cloth, gilt edges, lOt.fld. 1847 

OR THE POETS AND ARTISTS OF GREAT BRITAIN. 
Isite Une EngraTings afttr Tobjtbb, BoniiroToir, LAnDSBKR^RoBBnTs, 
; alao numerous Autograpba (pab. at 4L 14i. W.) Clotb eiegantly gilt, 
3/.a<. 

BOOK or GEMS, OR THE MODERN POETS AND ARTISTS OF GREAT 
BRITAIN, tve. 50 exquiaitelr beautiAil Line ■■giJilnga ailerToBBBB, BovnicTOir, etc. 
etc. (pub. at U, lit. Gd.), cloth elegantly gUt, Uc, or marooeo, IL It. IM4 

BOOK OF RAPHAEL'S CARTOONS, BY CATTERMOLE. •«<». with an exquisite 
Portrait of Bapbael, a View of Hampton Court, and seven very highly finished Steel Engrav- 
ings of the celebrated Cartoons at Hamptob Court (pub. at U*.), doth, gilt, r«. 6d. IMS 



BOOK OF GEMSr OR 

3vo1s.tvo. 150 exquisite 
MviKBAST, etc. etc. 
3/# 5*., or in marocco. 



BOOK OF SHAKSPEARE GEMS. A Series of landscape Utustrationa of the most lnt». 

resting localities of Shakspcare's Dramaa; with Historical and Descriptive Accounts, by 

Washitotoii Ibtixg, jbssb, W. Howitt, Wobdswobtr. Ivoms. and others. Bvo, 

. with 45 higUy-flnished Steel Engraviiqfs (pub. at li. lit. M) gilt cloth, lU, 'Aii 

BOOK OF WAVER LY GEMS. A Series of 64 UnUy-fljUhed Line Bi«nvin«s of thr aost 
interesting IncidenU and Scenery la Walter Scon's Jioveis, ay jIbaso, raiDBv, Rnjup ead 
ethers, after Pictures by Lbsub, Stothabd, Coopbb, HcfWABis Ae., with illustfttlve lettxt" 
iwou, tro. (pab. at H. IW. 0d.), eloth, elegaatly gUt, IS*. IMf 

B 



GATALOGUX OF NSW BOOKS 



(poC «t 1«L !«•. ia bouAi), hAtf-Woad mnceo, gflk •ifm^tLUa.l 

BRITTON'8 CATHEDRAL CHURCH OF UNCOLN, 4to, 16 Am PlatM, iqr Ls Kb«z» 
(pali.atS<.afc),clotk.ll.fl«. noyal 4ta, Laigs Paper, elotk iL lit. «A MV 

IMa valom «M paUIAad to «MplM« MX. BdMoirti Citfudnli^ uUI U wut^ 



BRYAN'S DICTIONARY OF PAINTERS AND ENGRAVERS. Sew SdMoa, tm- 
ncM, grwtljr MlMftd, and coi^BMdto tte p r— t tfane, bjr OaomMi ■t4gfc»ir,Ti%,Bi 
|M* IB oMfafli TOlOM* taipL Bvo, muMimupUin ormoiioffnnu, SL Sk 

BULWERS PILORIMS OF THE RHINE, no. B»lMlllih«d vUb V mnUtm Urn Mm- 
KtmTiiigt aftw David Aobam, MadiM, and Panto (pnb. at U. lU. W.), cloCh^M, 14*. 

BURNETTS ILLUSTRATED EDITION OF SIR JOSHUA REYNOLDS ON 

PAIimNa.4to,llfliMPlatM,clotb(pob.atS<.lt.), li.lfc IMl 

I tha laaM, larga paper, nqral 4to, proof ia^roialaBa of Plataa, etoth (pub. at U 4a.), tt. ik 



CANOVA'S WORKS* eMrarad in oatttna by Moaoa, with Daacrlptioii* and a ] ._ 

Mamoir bjCtoonanu Troto. imp. tvo, lu plataa, aod flaa Portanilk by WaclkliwtOB. half, 
beoad mofOMolpab. at «. lH.) iTu. ^ "^ ' — ^--. 

■ tha aaai% S Tola. 4to, lai«a paper, half-teoad, wwvl (pnb. at M. ISi.), 41 4m, 

—— — tho aaaia, S voia. 4te, larga v^tt, India Prooik, in parte, (pub. at 151. ISa.) 71. Ua. 

GARTER'S ANCIENT ARCHITECTURE OF ENGLAND. lUostreted by m Copper, 
iriate BnsraTlaga, comprlaioff upwarda of Two Thonaaad ipeciaieaa. Edited by Jomr Bbjx- 
so«,Ea«. Boyal lbUo(pnb. at 12<.ltt.), half-bound morocco, 4i. 4a. ISSf 



CARTER'S ANCIENT SCULPTURE AND PAINTING NOW REMAINING 

IH BNOLAND. Atom the Barliect Period to the lU 1«n of Henry YIII. With Ulstotleal and 
Critical Illvatradona, by Dovca, Oovgh, Mbtwck, Dawsov Tuavaft, and Banroa. 
Boyal ibllo. with MO large Bngraviaga, mai» of whldi are beantiAilly eoloored, aad aereral 
IUaaiiMtedwlthgold(pub.atlM.lSO,half--boandawrooco,8i.tfc US8 

CARTERS GOTHIC ARCHITECTURE, and Aivlant BoOdlnga la Englaad, with m 
YlawM,etehedb]rUmaa]t 4Tola.iqoarel2mo(pah.i«Sl.Sa.),half mon>eco»llak UM 

CATLIN'S NORTH AMERICAN INDIANS. avaVklmpLm. SMBaratiagB rp«b.at 

SL ia«. 0d.), doth, emblematically gUt, lU Ite. U4t 

CATTERMOLE'S EVENINGS AT H ADDON HAVL. 14 ezqaiaite BagxaTiaai en Stml, 
ikom Deaigna by himaelt Post 8to (originally pub. at U. lU. 6d. J, gilt cloth, gUt edgea, 7a. W. 

CHAMBERLAINrS IMITATIONS OF DRAWINGS fh>m tho Great Maeten, la the 

Boyal Collection, engraved by BAKTOLOsaz and others, impL fol. 70 Plates (pab. at llL Us.), 
half-bound morocco, gilt edges, BL fit. 

CLAUDE'S LIBER VERITATIS. A Collection of sio Bngravlnga In Imitation oftha origlaal 

Drawings of CuLVsa, bj BAax.oic S vole, folio (pob. at Sl^ 10«.}, half-boond maroe*% gilt 

edges, 10/. lot. 
CLAUDE, BEAUTIES OF, 24 FINE ENGRAVINGS, eoat^niag aone of Ua . 

Landscapes, beautilViUy Bi«raTed on Steel, fbUo, with deserlptiv? tottet-praas, aad 1 

in a portfolio (pub. at 32. U«.), U. S$, 

COESVELTS PICnrURE GALLERY. 'With aa latrodaeUon hf Maa^ JAMxaov. Bagral 4to 

00 Plates beantlftdly engraved In outline. India Prooik (pub. at U, M.), half-bound aorocco 
extra, U. 3$. >n< 

COOKE'S SHIPPING AND CRAFT. A Seijteaof MtaflliantBtehWcompridj^Pl^ir. 
esque. but at the same time extremely acenraU Bapreaeatationa. Boyal 4to (pnb.at it, lSa.«d.), 
gilt cloth, It lit. 6d. 

COOKE'S PtCTURESOUE SCENERY OF LONDON AND ITS VICINITY. » hea»- 

tiftil Btdilngs, after Drawings. by Caxaott, Stawzxld, Paouc, Boaaaxa, HAsnias* 
SiAax, and CoTXAX. B«^4to. Proofii (pub. at 61.), gilt eloth, 2<. Si. 

CONEY'S FOREIGN CATHEDRALS HOTELS DE VILLE. TOWN HALL& 
AMD OTHER BEHABKABLB BUILDINGS IN PBANCE, HOIXAND, OBRMiJNY; 
AND ITALY. SS fine large PUtes. Imperial foUo (pub. at 10<. ids.), half aMTOCCo, gUt edges, 
S^ 1S«. 0d. ia4t 

CORNWALL, AN ILLUSTRATED ITINERARY OF: (deluding Hiatoneal aad Deaote. 

tive Accounts. Imperial Svo. illaetrated by 118 beautiful Bngravings on Steel and Wood, by 

Lakdbllb, HnrcHcuFva, Jackbov, Wiixiaxb, Slt, etc after drawings by Casawicx. 

(Pub. at 16«. ), half morocco. Si. U4I 

Cosnwall is undoubtedly the moat interesting county In Bngland. 

CORONATION OF GEORGE THE FOURTH, bySia Oaoa«a HATxn, In aSeiiaaor 

above 40 magnificent Paintings of the Procession, Ceremonial, and Baaqaot, comprrtoadhK 
fiitbfttl portraiu of many of the distinguished IndlTiduals who were present; with hialaiioal 
and deseiiptlTe letterpress, atlaa folio (pub. at 52^ lOt.}, half bound motoeeo, gilt edges. 
1M.I2S. 

OOTMANS SEPULCHRAL BRASSES IN NORFOLK AND SUFFOLK, t^hdlag t» 
iUnstiate the Beclesiasttnl, Milliaxy, and Civil Costume of former aaes, with LettcT'pnBW 
Deaeriptiona, etc by Dawbox Tvaxaa, Star 8. Ma-raxcx, etc 17S Platea. Tho ■aaaasliiii, 
BrasBM are apleadidly iUnminated, 9 toIb. Impl. 4to half-booad morocco, gUtedgea^ U, tb ttM. 
' the saae. largv paper, impoiial fette, half ■efooee, |UI adsea, «. I». 
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COTMAN'8 ETCHINQS OF ARCHITE 
^lAPd, With L«t(er-pr«M Deterlpttoaa br 
B%El7 sjtirited Stchingfe (pab. at au,), half n 



F ARCHITECTURAL REMAINS Ui vailoat eoaattoi la 

rRiCKKAV. S vols. iaipcrUl foUe, cottUlalnt &.fc^ 

iiiorooeo,«.l«. IttS 

OANIELL'S ORIENTAL SCENERY AND ANTIQUITIES, p. original m««lflo€a 
c4ltloB, IM Splendid eoloorod l^ewa, oa th« Uiveit leato, of the Aiehitcctora. AatiquitiM. aa« 
Laadacapo Sceaeir of Hladooataa, Tola, la S, alephaat folio (pub. at SIO<.), etetaaUir half- 
boiiadlmaro«oo,ftSl.lOs. 

OANIELL'S ORIENTAL SCENERY, f ^Is. la a. nnaU folio. IM Plattt (pab. at 111. Ite 
bair-bonad moroaeo, 6<. Ct. .. ^ . . . 

Tbls la reduced from the pfecedlnff lane work, aad i« uacolouxed. 

OANIELL'S ANIMATED NATURE, being PfctareequeDellneattona of the moot late«wtlag 
SaUects firomall Branches of Natural Hiatory, IM Sngrarings. with Lettcr-prea« T^ewnptlons 
S TOlB. SBiall folio (pub. at IBl. U»,)t ball moroeoo (anirofm with the Oriental Hcenery), «. S«. 



DON QUIXOTE, PICTORIAL EDITION. Tranelated by jAans. carefUUir n 

With a copious original Memoir of Cvrvantea. Illustrated by upwards of tM beauilftil Wood 

Engravings, after the celebrated Desiigns of Tomr Johakmot, including 16 new and beautiful 

. larn Cnta. by AuuTmova, now first added. 2 vols, royal tvo (pub. at M. lOe.), cloth gilt, 

OUlMm Zil GALLERY, a Series of ftO BeantiHiIly Coloured PIsUs from the meet Celebrated 
PlMaJM hi thlA Remarkable CollecUon; executed by R. CocKBvaw (Custodian). All 
Bwunted on Tinted Card-board in the manner of Drawings. Imperial folio, including 4 very 
large addMonsl Plates, pubUihed separately at fhmi 3 to 4 guineas each, and not before 
Included in the Series. In a handsome portfolio, with morocco back (unb. at 40<.), l»L Its. 

" This is one of the most splendid and Interesting of tho British Picture Galleries, and has 
itai Mnae years been qidte unattalnabla. even at the foil price." 

EGYPT AND THE PYRAMIDS.-COL. VYSES^ GREAT WORK ON THE 
PYRAMIDS or GIZEH. With an Appendix, by J. S. PBUiiva, E8«., on the Pyramids at 
Abou Roasb, the Payoum. fce. fte. S role, onperial tvo, with 60 Platea, lithographed by 
HaOHB (pub. at Si. U«. 6d,)t IL Is. IMO 

EOYPT-PERRINGS FIFTY-EIGHT LARGE VIEWS AND ILLUSTRATIONS Of 
ras PYRAMIDS OP OIZEH. ABOU ROASH. ftc. Drawn from aelaal Survey and 
AdaMaanremrat. With Notes and Reforenccs to Col. Yyse's great Work, also to Dnoa, the 
great French Work on Snrpt, Roselllnl. BelxonL Burckhardt, Sir (Gardner Wilkinson, Lane, 
and others. 8 Parts, elephant folio, the sire of the great Preach ** Egypt*'* (pub. at lit, U$.) 
In priated wrappers, SI. S«. ; balf-bouad morocco, 4L 14*. 6dL IMS 

ENQLEFIELD'S ISLE OF WIGHT. 4to. so large Plates, Engraved by Coou, aad a Geo 
logical Map (pob. tt, U,), «lotb, SI. fo. I8I6 

FLAXMAN'S HOMER. Seveaty-flTe beaatifol Conposttlons to the Iuad and Odymbt. 
engraved under Plaxxaii's iBspection« by Pxaou. Moaxa, aad Bxaxb. S vols, obloag folio 
(pab. at 51. 6fc), boards Si. Ss. 180i 

FLAXMAN'S /ESCHYLUS^ Thkiy-elx beaatifol Compositions from. Obloag folio (pub. at 
SLlSfcCd.), boards ii.U. lUl 

FLAXMAN'S HESIOD. Thlrty.«evea beautlftd ComposlUoas from. Obloag folio (pab. at 

SL U«. «d.). boards U. M. Itiy 

** Flaxaiaa's aaeapaDed Co m aoe Hl oas from Homer, JEsehylus, aad Heslod, have long 

been the adaiiratton of Europe; of their simpUctty aad beauty the pen ia quite incapable of 

coaveyiag an adequate impression.*'— Slir TkomoM Lawrenet. 

FLAXMAN'S ACTS OF MERCY. A Series of Eight CempoelUoas. la the manner of 
Aadent Scalptare, eagraved In imitation of the original Drawings, by P. C. La wis. Oblong 
folio ( pub. at SI. 2«. ), half-bonad morocco, l«f. 1831 

FROISSART; illuminated illustrations of. Serenty-four Plates, printed In 
Otid aad Colours. S vols, super-royal 8vo, half-bound, uncut (pub. at 4f. lo«.). zu io«. 

■■ the same, large paper, S vols, royal 4to. half-bound, uncut (pub. atio:. lOt.), 61. 6fc 

QELL AND GANDY« POMPEIANA: or, * f^pography, Edtflees. and Ornaments of 
Pompeii. Original Series, containing the Eesilkrof the Excavations previous to 1816 2 vol* 
royal avo, best editloa. witti upwards of 100 beaatifol Line Engravings by OoonAi.L, Cook»' 
Hbaxh. PTa, etc. (pub. at 1U U. ). boards, %L U, 1S24 

GEMS OF ART, 30 FINE ENGRAVINGS, after RavaaAVDV. Cvrr, RaTvoros, Pous- 
aw, Mvaii.io, Tavlaaa, Coaaaaxo, yAXDSaTai.i>a, folio, proof impreasioaa, ia portfolio 
(pab. at SI. 8«. ), li. lis. 6d. 

QILLRAY'S CARICATURES, printed from the Origlaal Plates, aU engraved by himself 
between 1770 and 1810, comprising the best Political aad Hnmorooa Satires of the Reign of 
George the Third, in upwards of 600 highly spbrited Bngravhags. In 1 lai^e voL atlas foUa 
(exactly uniform with the original Hogarth, aa sold by (ho advertiser), half-bouad ted morocco 
extra. gUt edges. SI. 8«. 

GILPIN'S PRACTICAL HINTS UPON LANDSCAPE GARDENING, with aomo 
EemaAaoa Domestic AishAUcture. Boyal8va,Platea.etoth(pttb.atll.),7«. 

OOETHE'S FAUST, ILLUSTRATED BY RETZSCH in 26 beautUol Oatliaok fioyM 
itpipub. at U. Is.), gilt cloth, 10». id. 
Tkvi adittaa eontaSas a tiaaalatioB of the origiaal peen^ wita Ustorieal aad deoctlpttTO aotoa, 
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GOODWIN'S DOMESTIC ARCHITECTURE. A Series of Kew De>i«n> for Mansions, 
VUlM. Rcetory-UottSfls, Panonsct-Hnuses; BailllTs, Oardencr's, Gamekeeper's, and Park- 
Oate Lodges : Cottates aod other Residences, in the Grecian, Italian, and Old Bngtish Strle 
•r AichUectwe : wkh Bstimates. S vols, royal 4to, 9C Tlates (pub. at iL 5«.), doth, iU lit. 6d. 

lUilNDLAY^ (CAPT.) VIEWS IN INDIA, SCENERY, COSTUME, AND ARCHI- 

TBCTVRB : ekkflr en the "Western Side of India. Atlas 4to. Consistiiifof 36 most beauti- 

tMj coloured Plates, hijrhiT finished, in imitation of Drawings; with I>escriptire Lettef- 

yress. (Pnb. at 131. I2j.)« half-bound muroeco. gilt edges. %l. t$. ISM 

Tide is peitape the most exquiaitely-colouied volume or lasdacapes ever prodvoed. 

HANSARDS ILLUSTRATED BOOK OF ARCHERY. Being the complete History and 
PraetkeofllM Art: interspersed with numerous Anecdotes; fmrming a complete Manual for 
the BAwmaB. Svo. Illustrated by 39 beautiful Line Engravings, exquisitely finished, by 
BxGUBBAaar, Poktbuay, etc., after Designs by STEPUjixoFr (pub. at IL ll«.6<f.), gilt cloth, 
10». 6d. 

HARRIS'S GAME AND WILD ANIMALS OF SOUTHERN AFRICA. Lar» Imp!. 
foUo. SO beatttlAilly coloured Engravings, with SO Vignettes of Heads, Skins, ftc (pub. at 
101. 10«. ), hi: morocco, 6(. (to. 1844 

HARRIS'S WILD SPORTS OF SOUTHERN AFRICA. Impl. svo. S6 heantiAUIy «•• 
leaved BngraviBgs, and a Map (pub. at 2L 2*.), gilt cloth, gilt edges, U. Ic. 1S4« 

HEATH'S CARICATURE SCRAP BOOK, on eoshecta, containing upwanU of lOM Comic 
SuMectt after Sxyxovk, Ckvikshabk, Phiz, and other eminent Caricatuzlsta, oblong folio 
<pab. at 2L St.), cloth, gilt, 15«. 

This clever and entertaining volume is now enlarged bv ten additional sheets, each con- 
taining nameroue subjects. It IncIadeH the whole of Heath's Omnium Oathemm, both Series; 
Illustrations of Demonology and Witchcraft ; Old Ways and New Wavs; Nautical Dictionary; 
Scenes in London; Sayings and Doings, eU. ; a series of humorous illustrations of Proverbs, 
etc. As a large and almost infinite storehouse of humour it stands alone. To the yoaer 
arUit it would be found a most valuable collection of studies; and to the bmHj circle a coa* 
•tant source of uaexceptionable amusement. 

HOGARTH'S WORKS ENGRAVED BY HIMSELF. ISS fine Plates (ineloding the tw* 
well-known "suppressed Plates"), with elaborate Letterpress Descriptions, by J. Nicbou. * 
Atlas folio (pnb. at 80<.), half-bound morocco, gilt back and edges, mhh a secret packet §n' 
suppressed plates, 7/. 7«. 1822 1 

HOLBEIN'S COURT OF HENRY THE EIGHTH. A Series of so exquisitely beaatiAiI 
Portraiu, engraved by Baktoloszu Coopbx, and others, in imitation of the orteinal! 
Drawings preserved tn the Royal Conection at Windsor; wUh Historical and BiognuAicall 
Letter-presa by BDXiTMn Lodgb, Esq. Published by Johv CRAMBKRLaivs. Imperial 4to 
(pub. at UL Ite.), half-bound morocco, tall gUt back and edges, &l. 15*. W. 181S 

HOFLAND'S BRITISH ANGLER'S MANUAL: Edited br Edwabb Jxssb, Esq.; or, 
the Art of Angllmr in England, Scotland, Wales, and Ireland; including a Piscatorial Account 
of the principal Rivers, Lakes, and Trout Streams; with Instructions In Fly Fishing, TrolUag, 
and Aitfiing of every Description. With upwards of SO exquisite Plates, many of which ar». 
highly-finished Landscapes engraved on Steel, the remainder beautifully engraved on Wood.' 
Svo, elegant 1b gilt cloth, 12«. IMt 

HOPE'S COSTUME OF THE ANCIENTS. Dlustzmted in upwards of sso beantiftdly- 
engraved Plates, containing Representations of Egyptian, Greek, and Roman Habits and 
Dresses. 2 vda. royal Svo, New Edition, with nearly 20 additional Plates, bosrda, redoeed 
to 21. 5«. Igll 

HOWARD (FRANK) ON COLOUR, es a Mbavs of Akt, being an adaptation of tke Expe. 
rience off Profeaaon to the practice of Amateurs, illustrated by 18 coloured Plates, post svo, 
cloth gilt, 8«. 

Ib this able volume are showa the troiuid colours ia which the most celebrated painters 
worked. It is very valuable to the connoissenr, aa well as the student, in paiatiag and water- 
colour drawiag. 

HOWARD'S (HENRY, R. A.) LECTURES ON PAINTING. Delivered «t the BByal 
Academy, with a Memoir, by his son, Fkavx Howau}, large post 8vo, cloth, 7«. 6d. ItfS 

HOWARD'S (FRANK) SPIRIT OF SHAKSPEARE. 483 fine ootUne Plates, Qlustntive of 

all the priadpal Incidenta in theDmmas of oar national Bard, 5 vols. Svo (pub. at I4i. 8«.),. 

cloth, 22.2s. It27-M 

«.* The 4iS Plates may be hsd withovt fhe letter-press, fbr Ulnstiatlag sll Svo editions of 

Sbakqiesre, fbr IL lis. 6d. 

HUMPHRErS (H. NOEL) ART OF ILLUMINATION AND MISSAL PAINTING, 

illustrated with 12 splendid Examples fh)mthe Great Masters of the Art, selected flrom Missels, 
all beavtUtally illnminsted. Square 12mo, decorated Uading, IL Is. 

HUMPHREYS COINS OF ENGLAND, a Sketch of the progress of theBngUsh CoiBase, 
from the earliest period to tlie present time, with 23S beautiful Cm- similes of the most interest- 



ing specimens, illuminated in gold, ailveri and copper, square Svo, aeatly decorated hindiagr, its. 

HUNTS EXAMPLES OF TUDOR ARCHITECTURE ADAPTED TO MODERN 

HABITATIONS. Royal 4to, S7 Plates (pub. at 2f. St.), half morMoe II. it. 

MUNT2 DKIQNS FOR PARSONAGE-HOUSES, ALMS-HOU8E8» ETC. lUiyal 
«s«^ S Plates (pnb. UK. II.), half mcteecn.iss. ^ IfU 



PUBUSHED OR SOLD BT H. 6. BOHK. 5 

HUNTS DESIGNS FOR GATE LODGES, GAMEKEEPERS' COTTAGE& ETO- 

"^J^!!J^JlP^'i!JoCr'^''\^^8?P^TREjrOB, DESIGNS FOB LODOB8. GAB- 
DBKEB8 HOUSES, btc. IK THB ITALtCW STYLE. IS FtelM. lOftl 4to (p«b. at 
U. !«.)• balf morocco, 14>. I8S7 

ILLUMINATED BOOK OF CHRISTMAS CAROLS, squnttro. 24 Borden ffluiinated 
in Gold and Coloun, and 4 beautifQl Minlatores, rich^^cMiiMrtod BlBding (pub. at U. te.)» 
lit, IU6 

ILLUMINATED BOOK OF NEEDLEWORK, By Mrs. Ow«x, witbaHistoTT of Needle- 
work, by tbe Covktsss of Wutov, Colonred Plates, post 8vo (pub. at 18«.), gilt cloth. 9«. 1847 

ILLUMINATED CALENDAR FOR 1850. Copied flrom a celebrated Mlasal knowoaathe 
** Hours" of tbe Duke of Anjoo, imperial 8vo, S6 exquisite Miniatures aod Borders, in gold aad 
colours, Ornamented Binding (pub. at 2/. 2i.), 15s. 

ILLUSTRATED FLY-FISHER'S TEXT BOOK. A Complete Guide to tbe Science ofTimib 
and Salmon Fisbinc. By THXoVBZLva South, Gbnt. (£d. Chitty, Barmstxk). With 
23 beautifti] EngraVings on Steel, after Paintings by Coover, Nxvtov, Fisldixg, Lxx, aad 
others. Sto (pub. at U ll«.6<f.). cloth, gilt, 10«.6d. IMS 

ITALIAN SCHOOL OF DESIGN. Consisting of loo Plates, chiefly engrsYed by Baxto- 
Z.0ZZI, after the original Pictures and Drawings of Gubkcino, Michaei. Avoelo, DoitBirz. 
CHXXO, AXHiaALB, LvDovico, and Agostivo C>racci, Piktro da Cortova, Carlo Ma- 
RATTi, and others, in tbe Collection of Her Majesty. Imperial 4to (pub. at 104. l«t.), half me. 
Tocco, gilt edges, 34. St. 1S4S 

JAMES' (G. P. R.) BOOK OF THE PASSIONS, royal 8vo, illustrated with 16 splendid 
Line Engrayings, after drawings by Edward Coi7RBQUi.D Stephabopv Chaloh, Ksirar 
MxADOws, and Jbvkiks: engraved under tbe superintendence of Charles Heath. New 
and improved edition (Jnst published), elegant in gilt cloth, gilt edges (pub. at 1/. li«. ed.), 
I2i. 

JAMESON'S BEAUTIES OF THE COURT OF CHARLES THE SECOND, a vols, 
impl. 8vo, 21 beautiful Portraita (pub. at 24. 5«.), doth, 14. U. MSt 

JOHNSON'S SPORTSMAN'S CYCLOPEDIA oftbe Science and PraeUceoftbe Field, the 
Turf, and the Sod, or operstions of tbe Chase, tbe Course, and the Stream, in one very thiek 
vol. 8vo, illustrated with upwards of 50 Steel Engravings, after Cooper, Wars, Hancock, and 
others (pub. at 14. lb. Sd.), elotb, 15*. 

KNIGHTSCHENRY GALLY). ECCLESIASTICAL ARCHITECTURE OF ITALY, 
FBOM THE TIME OF CONSTANTINB TO THE FIFTEENTH CENTVBY. With as 
Introduction and Text. Imperial folio. First Series, containing 40 beautlAil and highly inte- 
resting Views at Ecclesiastical Buildings in Italy, several of which are expensively illumiBated 
in gold and colours, half-bound morocco, il. 5». 1843 

Second and Concluding Series, containing 41 beautiftil and highly-interesting Views of Bccle- 
siastical Buildings in Italy, arranged in Chronological Order; with Descriptive Lettor-piess. 
Imperial folio, half-bound morocco, iL 6$. 1844 

KNIGHTS (HENRY GALLY) SARACENIC AND NORMAN REMAINS. ToUliu- 
trate the Normans in Sicily. Imperial folio. :io large Engravings, consisting of Pietoraeqao 
Views, Architectural Bemains, Interiors and Exteriors of Buildings, with Descriptive Letter- 
press. Coloured like Drawings, half-bound morocco, 84. Bs. 1846 
Bat very few copies are now first executed in this expensive manner. 



KNIGHT'S PICTORIAL LONDON. 6 vols, bound in 3 thick handsome vols, imperial Svo. 
illustrated by 650 Wood Engravings (pub. at 34. 3«.), doth, gilt, 14. 18«. 1841-44 

LONDON.-WILKINSON'S LONDINA ILLUSTRATA ; OR. GRAPHIC ANO 

HI8T0BICAL ILLUSTRATIONS of the most Interesting and Curious Architeetoral 
Monuments of tbe City and Suburbs of London and Westminster, e.g.^ Monasteries, Cbnrehes« 
Charitable Foundations, Palaces, Balls, Courts, Processions, Places of ear^ Amuaemonts, 
Theatres, and Old Houses. 2 vols, imperial 4to, containing 207 Copper-plate Engravings, with 
Historical and Descriptive Letter-press (pub. at 264. fi«.), half-bound morocco, il. i$. 1819 4i 

LOUDON'S EDITION OF REPTON ON LANDSCAPE GARDENING AND 
LANDSCAPE ARCHITECTUBE. New Edition, 290 Wood Cuts, Portrait, thick 8i«s cloth 
lettered (pub. at 14. lOa.), lit. 

LYSON'S ENVIRONS OF LONDON: being an Historical Account of the Towns, Villages 
and Hamlets in the Counties of Surrey, Kent, Essex, Herts, and Middlesex, 5 vols. 4to, Plates 
(pub. at 104. 10*.), cloth, 24. 10«. 
The same, large paper, 5 vols, royal 4to (pub. at 1S4. 15«.), cloth, 34. 3«. 

MACGREGOR'S PROGRESS OF AMERICA FROM THE DISCOVERY 'BY 
COLUMBVS, to the year 1846, comprishig its History and Statistics, a ranaikably thick 
volumes, imperial 8vo. cloth lettered (pub. at 44. I4s. 6d.), 14. il«. 6(4. 1847 

MARTIN'S CIVIL COSTUME OF ENGLAND, flrom the Conquest to tbe 

-^-TB Tapestry, M88. r- "~-^' "- " »• ' '*-"- "' — •--• — '- ^- 

k, gilt, 31, lit, 64, 



from Tapestry, M88. fto Hoyal 4«« 6I Plates, beautilViHy Illuminated in Gold aad Colonic 



OATALOOUX OF HBW BOOKS 



MCVmCICi PAINTED IU.U8TIIATION8 OF ANaENT ARMS AND ARMOUR, 
« CiUlaal Isqaiy iato Anetoat Annow as it tzi«t«d In Europ*. but putlralmrly la Bngtand, 

tnm the Mormaa Coaq " " ' --<--.- — — -^ ^. v_« 

Bvaa If BTBicK, LL.IJ 



laffad ( 
rrteads 




u linpai 
i and si 



aplaadidlf tllanilBatad. moatlj in gold and ^ver, axhibitiiw tome of the flaaat Spedmeas 

aalaiiBf In Saflaad; abo a aaw Plata of tlM Toomament of Locka and Kaj% (pab. at ai<.), 

telMi«!aadaMioeao,|lttodfaa,lM.ltk UM 

8im Waltbb Soon JvsUy datCBlbas Oils caDaetioB at ** turn xvcoxvaaabkb abjcoobt.'* 



MEYRICK'8 DESCRIPTION OF ANCIENT ARMS AND ARMOUR, In tha Coltee- 
tion of Goodrich Conit, IM BnfftaviBia by Joa. 8xu.tov, a Tola. foUo (p«b. at UL Ua.J, 
kalf BMMOcoo, top adgat fOt, 41. 14«. «d. 

MILLINQEN'S ANCIENT UNEDITED MONUMENTS; eomprialng Painted Oreak 
Vaiai, Statnatt Bnata, Bas-Raliaft. and otbar Bemalns of Grecian Art. 63 large and beaudAiI 
Bnfravlngi, moatlj eolowed, wttb Letter-pteaa DewriptlMU, Imperial 4to (p«b.at W. •«.), 



Bngrai 

kalfmt 



MOSES* ANTIQUE VASES, CANDELABRA, LAMPS. TRIPODS, PATERiE, 
Taaaae, Tombe, Mantolevma, Sepulchral Chambcn, Claerary Unu, Sarcophagi, CtppI; and 
•ther Onaments, 170 Plates, several of which are eoloored, vUh Letter-i>rosa, bj Hoyn, small 
•to (pab. at U. St.), cloth, ii. 6$, U14 

MURPHrS ARABIAN ANTIQUITIES OF SPAIN; repiesenttag, in IM very highly 
finished line Engravings, br La Kxux, FivsBw, Landsiskk, O. CooKa, ftc, ne moat 
remarkable Bemuns of the Architecture, Sculptorr, Painting*, aad Mosaics of the Spanish 
Airsbs now existing in the Peninsula, including the magnificent Palace of Alhsmhra; the 

.^_ — . .. . — -^ ^ Cftdova: thaBoTalVUlaof GeneraUffe: and the Case de 

er-press Deacriptioas, In 1 voL atlaa foUob orlmnal and brilliant 
>. at tfi. ), half morocco, Ul, 12«. ItlS 

MURPHTS ANCIENT CHURCH OF BATALHA, IN PORTUGAL, Plana, Bla- 
▼atlons, Sections, aad Views of the; with iU RistMy and Description, and an Intradoctory 
Diseoorse on GOTHIC ABCHITECTV RB, bnpexlal folio, 37 fine Copper Plates, engraved 
hjr LowftT (pub. at V, ts.), half auirocco, 3L tk ITK 

NAPOLEON GALLERY; Or ninttratlons of the LIfb and limes of the Bmp«nr» with 99 
Etclilngs en Steel hv Bavaii^ and other eminent Artists, in one thick volume peet tf, (pub. 
at U. 1«. }i Silt cloth, gilt edges, iO«. M. ISM 

NICOLAS'S (SIR HARRIS) HISTORY OF THE ORDERS OF KNIGHTHOOD 

OP THE BRITISH EMPIRB; with " " - 

have been oonftrred for Naval and Mil 

tha Oualphs of Hsnover. 4 vols, impc , 

•ne Woodcuts of Badges, Crosses, Collars, Stars, Medau, Ribbands. Clasps, etc. and many 
lane Ptetea, illuminated la gold and colours, Including AiU- length Portraits of aoeen Vic. 
toria. Prince Albert, the King of Hanover, and the Dukes of Cambridge and Sussex. (Pub. 
at UL 14k), cloth, with morocco backs, •<. li$. 6d. *•* CompUtt to 1M7 

I the same, with the Plates richly eoloored but not ffluminated, and without the 

•xtra portraits, 4 vols, royal 4to. cloth, U. 10«. 8d. 

"Sir Harris Nicolas has produced the first comprehensive History of the British Orders of 
Knighthood: aad it is oN«4/<Aemo«<e<a»0r«Myj>i '^ 



mprehensive Historrof the British Order 

trqtared and nUndkUp printed work* that t 
I to have neglected no sources of informal 



JVUlBUbouwui BHU Ik IB duv w tnw iiKiw* VMCvvrvkoy ^rrfiwrsu oni* nitciciHtMy /nuttKm m/vritm *raac ever 

iatuedfrom the pren. The Author appears to us to have neglected no sources of informaUon, 
and to have ezhaosted them, as ihr as regards the genersl scope and purpose of the inquiry. 
Hie Graphical Illustrations are such ss become a work of this character upoa such a subject; 
at, of course, a lavish cost. The resources of the recently revived art of wood-engraving bsve 
been combined with the new srt of printing in colours, so as to produce a rich effect, almost 
rivalling tliat of the monastto illumiaaaons. AwA « 6ee* u $ure </ a jvloer in every gremi librmrg. 
It conUins matter calculated to Interest extensive classes of readers, and we hope by our 
specimen to excite their curiosity."— <2iMr<er(y Review. 

NICHOLSON'S ARCHITECTURE: ITS PRINCIPLES AND PRACTICE. 21s 

Plates by Lownr, new edition, revised by Jos. Gwxlt, Esq., one volume, roj-al 8vo, 
lLlU,td. IttS 

Per etesslcal Architecture, the text book of the Profession, the most usefkd Guide to the 
Student, and the best Compendium for the Amateur. An eminent Architect has declared 
it to be "not only the most useftU book of the kind ever published, but absolutely indispen- 
sable to the Student." 

PICTORIAL HISTORY OF GERMANY DURING THE REIGN OF FREDERICK 
THE GREAT, including a complete History of the Seven Years* War. By Pkakcis 
XooLan. Illustrated by ADOUHMmxxL. Boyal 8vo, with above MM Woodcutt (pub. at 
U. I». ), cloth gUt, ISs. 1945 

PICTORIAL UALLERY OF RACE-HORSES. Contaialng Portraits of all Um Winning 
Boraes of the Derby, Oaks, and St. Leger Stakes during the last Thirteen Years, and a His- 
tory of the principsi Operations of the Turf. By Wiiakakb (Oeo. Tatlersall, Esq.). RAysl 
9VO, containing 95 beautlAil Engravings of Horses, after Pictures by Coorsa, liSKniara^ 
Hancock, ALxaif , fte. Also fUil-lengA characteristic Portraits of celebrsted living Spocta- 
man (*• Cracks of the Dav"), by Sstxovk (pu^. at 3/. Zt.), scarlet cloth, gilt, 1/. Is. 



FUBUSHBD OB 80LD Vt M. G. BOBK. 




BTofpab. 

Tf most iMMitifiil Toram* of Topographical UgBognplu ovw pradaeod. 

PINELLI'S ETCHINGS OF ITALIAN MANNERS AND COSTUME, inehidliiff hit 
OMBivsl, Banditti, ft&,S7PUtea,taBp«iiia4to,half.boiiadBMioc«o,l«i. MomTum 

PRICE (SIR UVEOALE) ON THE PICTURESQUE in Seeaery and LaBdaeapoGaidas. 
ittg, wUh an Saaay on the Orifln of Taste, and much additional matter. By Sir Tuouab 
BxcK LAvsm, Bart, tvo, vtth 00 boaatwil Wood BngraTlnga by MoirTAav Wsmmim* 
(pah.atl<.l«.),|ltteloth,lSfc UU 

'"2lH2*S.t?P%Ry SL^^^S'S!fiFJ£?S*P»»NAWENT and costume; 

aettinc fcrfb the Origin. Historr, and Slndilcatton of the Tarloaa Bmblems, Devlcea, and 8m-- 
boUeal Colours, pecnlfar to Chilatlan Seaigni of the Middle Agea. Illmtnted by nearly M 
Plataa, splendidly printed in gold and colours. BajH 4to, half morocco extra, top edgea gilt, 

PUOIN'S ORNAMENTAL TIMBER QABLES, jelected from Ancient Examples in 
Bagland and Normandy. Boyal 4to, M Plates, doth, IMa. 18M 

PUGIN'S EXAMPLES OF GOTHIC ARCHITECTURE, selected from Ancient 
Edifices in England; constating of Plans, EloTatlons, Sections, and Parts at large, with Histo- 
rical and Descriptive letter-press, iUostrated by 22& SngraTings by Lb Kbox. 3 vols. 4te 
(pnb. at 12i. UfOf ch>th, 7L 17«. 6d: HM 

»UQIN'S GOTHIC ORNAMENTS. 90 fine PUtes, drawn on Stone by J. B. Hajumto and 
ethers. Eoyal 4to, half morocco, S2. Sr. 1844 

^UGIN'S NEW WORK ON FLORIATED ORNAMENT, with so plates, splendidly 
printed In Oold and Colonn, royal 4to, el^antly bound In cloth, with rich gold oraamenta, 

RADCUFFE'S NOBLE SCIENCE OF FOX-HUNTING, for the use of 8] 



evo., nearly 40 beautiftd Wood Cuts of Hunting, Honnds, &c. (pub. at U. 



IportsBien, royal 
8«.), cloth gilt. 



RETZSCH'S OUTLINES TO SCHILLER'S "FIGHT WITH THE DRAGON," 

Royal 4to., containing 16 Plates, XngraTCd by Mossa, stiff coTcrs, 7'. 6d. 

RETZSCH'S ILLUSTRATIONS TO SCHILLER'S "FRIDOUN," Boyal 4tOn contain- 
ing S Plates, Engraved by Mossa, stiff covers, 4<. dd, 

REYNOLDS' (SIR JOSHUA) GRAPHIC WORKS, soo beantlftal Engravlttn (com- 

r rising nearly 400 subjects) after this delightful painter, engraved on Steel by 8. W. Beynolds. 
vols, folio (pub. at 8<U.), naif bound morocco, gUt edges, 12L I2s» 

flEYNOLDS' (SIR JOSHUA) LITERARY WORKS. Comprising his Discourses, 
delivered at the Royal Academy, on the Theory and Practice of Fainting; his Journey to 
..janders and Holland, with Criticisms on Pictures; Dn Fresnoy's Art of Pdnttng, with Notes 
)ft> which is prefixed, a Memoir of the Author, with Remarks Uiustrative of his Principles and 
aiactice, by BxxcnxT. New Edition. 3 vols. fcap. Ovo, with Portrait (pub. at IS*.), gilt 
tJoth, 10*. IMC 

'* His admirable Discourses contain sudi a body of Just criticism, clothed in such persplcwras, 
elegant, and nervous language, that it Is no exaggerated panegyric to assert, that tiiey will last 
as long as tlie English tongue, and contribute, not less than the productions of his pencil, to 
render his name ImmortaL''— JVorMco<e. 

ROBINSON'S RURAL ARCHITECTURE; betna a Series of Designs for Ornamental 
Cottages, in M Plates, with Estimatea. Fourth, greatly Improved, Edition. Royal 4to (pub. 
at U. 4«.), half morocco, 2^ it. 

ROBINSON'S NEW SERIES OF ORNAMENTAL COTTAGES AND VILLAft. 

86 Plates by HaBDiiro and Allov. Royal 4to, half morocco, 2L 3$, 

ROBINSON'S ORNAMENTAL VILLAS, 96 Plates (pub. at 41. 4a.), half moraceo, SI. to. 
ROBINSON'S FARM BUILDINGS. 56 Plates (pub. at Si. s«.), half morocco, 11. lb. ed. 

ROBINSON'S LODGES AND PARK ENTRANCES. 4g Plates (pub. at SI. S«.), half 

morocco, II, ll«. 6d. 
ROBINSON'S VILLAGE ARCHITECTURE. Fourth BditioB, with additional PUte. <i 

Plates (pub at i{. 16t.), half bound uniform, li. 4«. 

bunr House, by ioHW Bbittoh, imperial foUo, SO fine engravings, by Lx Kxux (pnb- a 
161. I6«. ) half morocco, gilt edges, Si. t3i. Cd. M«r 

JIOYAL VICTORIA GALLERY, comprising SS beantlfta Engravings, after pleturas a 
BUCKTNOhS PAffci Art^cularlytaicMAXOT^ the OsxADxa, txwmM, OnjAXf/ 
Sow Bora? Curp. Rxtwolm, Titia*, and Ronxxs, engraved by Okxatsach. S, W 
Rm5S>^'PKBMui?, BvbVw, fcc; with letter-press by Li«»«i.t, royal 4to Cp«b. i> 
4i. 4«.), half moroccoi U, 11«. Cd. 



CATJJJOOVE or XIEir BOOKS 



mMMMrS ANNMS Of THE COINAOE OF QUEAT BWrMN vMfD-Tr» 

IMAKSPeARK PORTFOLIO: a 8«ffltB off ti OaAvmc ItLvsTmAnovs. aftw Desiinit by 

tiSaSt Smit SAorit Artists. iDeladiw Smiike, ttoUiard« St«pkuo2 Cooper. WoalaiC 

HUton. LetUo. Btlscs, Corbould, Cllat, *c, boaatiftillj enfraved by Heath, Oreatbach, 

SSSuMBTPye; WuSn, EDKtebar^ Anutmig^ BoUo, ud otbors (pub. atM.t«.),.iii a MM, 

. wlth|MtbevbMk,imperUlsvo, W. u. 

SHAW AND BRIDOENS' DESIGNS FOR FURNITURE, «ith Candelabn mi iat^rior 

DeoonSkm, MFlatoo, royal 4to, (pub. at ». 3i.), halMMmwl. ttoeut, lU lU. 6tL UM 

Tb« lamo* largo pi4>er, ixnpl. 4to, the Flatea colonrod (pub. at 6/. 6«.), hr.-b4.» Qneiit, 31. St. 

SHAWS LUTON CHAPEL, its Arebltoetvro and Onamenta, Ulastratod la • teilea of K 
uSily flidabod Uao BngraVinga, Imperial IbUo (pub. at 3<. Si. )» half aiDroeoo, neut, II. lit. 

«II-VESTRE^ UNIVERSAL PALEOGRAPHY, or Fae-almlles of tba wrttfaigi of oroty 

^'^m^Sfroii tha m;!?!^^ and otfier Intorootljia Muusciipta ol^laff In tbe 

I%>rarloa of Fiaace. luiy, Ociinany, and England. By M. SUrostre, containing uswnnU of 

SOO lanro and noot boanttfolly oxeeated fu-iimiloi. on Copper and Stone. BKWt richly illwni- 

natad In the finest etylo of art, 8 to1«. atlas folio, half moroeeo extra, gilt edgos, SU. l««. 

« Tha Hiatorical and Doacilptlye l>ttei>i»rw byChamnolBon, Ftgaae, andCham- 

polUon, Jun. With addUions and corrections by Sir Frederick Madden. » vela, rojal tve, 

• dalh, U, 19»- **^ 

- tfie saau, S toU. royal Sto, ht mor. gUt edges (nniform with the folio wtA), 91. •*. 



SMITH'S (C. J.) HISTORICAL AND UTERARY, CURIOSITIES. ConetoUngof 
Ko-etaiiles of tatetesting Autographs, Scenes of renurkable HUtorleal Erents and interesting 
S^Httes. Bngn^^ Oidll^sc!^, Iltaminated and Mtaaal Oruaments, Antiquities, Jtc. 
fccTr eoatainlag lOOFlates, some iUaminated, with occasional Letter-press. la 1 Tolume 4te, 
half moroeeo, ttaeat, reduced to 8<. **^* 



SMITH'S ANCIENT COSTUME OF GREAT BRITAIN AND IRELAND, From 
'^"^tothe ifih CentiS with Historical IllustraUons. foUo, with «2 coloured ptates iUu- 
mbtated with gold and sAver, and highly finished (pub. at W. lOi.) half bound, morocco, 
extra, gilt edges, 31. I3«. 6d. 

: a Series of highly finished Line Engraving*. 

..».»^..»..« — ^, ^e** varieties, by the celebrated engrarer JoM« 

Scott, fh)nt original paintlnffs by finagle. Gilpin, Stahbs, Cow^r, and L^^ 

1 by a comprehensive Descrtptlon by the Author of tlie «• British Field Spc— " " "• 



SPORTSMANS REPOSITORY; comprising a Series of highly finished Line Engri 
w?rei?an?2e HoVsi and the iW, in all ^.elr varieties, by the celebrated engrarer 
Scott, fh)ni original paintinffs by Keinaglc, Gilpin, Stahbs, Cojmer, and Landseer, i 
paaied by a comprehensive Descrtptlon by the Author of tlie «• British Field Sports," 4to, wiib 
S7 large Copper flaUs, and numerous Wood Cuts by Burnett and others (pub. at U. 13s. 6d.)» 
cloth gilt, if. U. 
STORERS CATHEDRAL ANTIQUITIES, OF ENGLAND AND WALES. 4 vol.. 

Svo.7with SS6 engravings (pub. at 7t, 10*.), balf morocco, 3f. it. W. 

crrvrMARn'^ lUIONUMENTAL EFFIGIES OF GREAT BRITAIN. 147 beauUfuHy 

^^bed Etchinll, an " whkh ^^^^ -ome of them h^hly lUumlmaed iu 

gold Mdcoloura, with Historical Descriptions and Introduction, by Kbmpb. Folio (pub. at 

ig{.), half morocco, 8^ 8*. 

craiiTT'C «YLVA BRITANNICA ET S'^OTICA; or. Portraits of Forest Trees, distin- 

^TubbS for theiXfntlqSlW, h^^^^ 50 very l«PJSi"«5'^-i»**«* 

pjSntere' Etchings, imperUl folio (pub. at fl/. 9*. j, half morocco extra, gift edges, U, 1«>. ^^ 

STRUTT'S DRESSES AND HABITS OF THE PEOPLE OF ENGLAND, fironj 

the Estiblishment of the Saxons in Britain to the present time; with an hietorkja and 
Critical Inquiry into every branch of Costume. New and greaOy hnproved Edition, wltti Cri- 
Scal and Explanatory Notes, by J. R. Plaxche', Ba«., KS.A. 3 vols, royal 4to, IM P atea, 
clith; 4" t: Tl»e Plates, coloured, 71. 7*. The Plates splendidly lUumlnated la gold, sUyer. 
and opaque colours, in the Missal style, 20{. lats 

STRUTT'S REGAL AND ECCLESIASTICAL ANTIQUITIES OF ENGLAND. 

*^ Containing the^t authentic Representations of all <^t B»i»«^MoiiarAsft^^ 

Confessor to Henry the Eighth ; together with many of the Great Pe«oiiaMa «»* y*" «"- 
nent under their several Reigns. New and greaUy "nprgved Editionjby /. R. ^{^iSJjf • 
Esq., F.S.A. Royal 4to, 73 Plates, cloth, 2/. 2*. The Plates coloured, 41. 4m. Splendidly 
illuminated, uniform with the Dresses, 12/. 12*. »M2 

STUBBS' ANATOMY OF THE HORSE. 24 fine large Copper-plate Engravings. Impe- 
rial folio (pub. St il. it. ), boards, leather back, 1/. lU. 6d. 

Tlje original edition of thto fine old woik, which b indispensable to artists. It haa long been 
consideied rare. 

TATTERSALLS SPORTING ARCHITECTURE, comprising the Stad Fam, tbe Stall, 
the Stable, the Kennel, Race Studs, ftc. with 43 beaotlftil steel and wood Ulostrations, aeversl 
alter Hancock, cloth gilt (pub. at 1/. 11*. W.), 1/. 1*. IWe 

TAYLORS HISTORY OF THE FINE ARTS IN GREAT BRITAIN. 2 vols, post 

8vo. Woodcuts (pub. at U. 1».), cloth, 7». 6d. 1841 

•' The best view of the state of modern art."— tTiuted Stated Gaxette. 

Tods annals^ and antiquities of rajasthan: or, the central 

AND WESTEIlN RAJPOOT STATES OP INDIA, COMMONLY CALLED RAJPOOT- 
ANA). By Lieut. Colonel J. Tod, imperial 4to, embellished with above 28 extremely beanti- 
[Ul line Engravinj;s by Fi nuett, and capital large folding map (4<. 14*. <d.), clotb, ts*. 183f 



PUliUBHBD OR SOLD BT B. O. BOHN. 



AND CHimirS mVER SCCNEfVY; fotlo, 20 betutlAU •nmTinc. on steel, 

7 after th« drnwiaga ol J. M. W. Tviurm, brnuuit tanprvMioni, ia a portfolio, mlih morocco 



nillMEllAM 

>aft«Tth«dn , -. 

bMk (puk. at M. ««.)» roducod to U. lit. M. 
— -i — tk« Mme.wtlh thick glazod papor botween tb« plates, kalfhouBAaMttoceo, flit 

•4fta(pub.at«l.tft.)»rodoecdto3£2«. * 



(pub. at 2/. >«.), gilt doth, 11. K. 

WALPOLES (HORACE) ANECDOTES OF PAiNTINQ IN ENGLAND, with 
Aeeeoat of tho Principal Artists, and Catal«rat of EnnaTeri, who havo beea bon or re 
ill BngtaaA. wftb Notei bv Dat.lawat; New Edltfon, Keviaed and Enlarged, byBauK 
WoAiivai, MMHn complete in 3 vols, sro, vhh mvnerous b«autiIUl portraits and plates, it, 2$. 

WATTS'S PSALMS AND HYMNS. iLx.vsniATEn Epxtiok, complete, wHh Indexes of 
**Sttl|ioeti,» *• First Lines,'* and a Table of Scriptures, Ivn, printed in a very large a»d beatitt- 
Ihl t]rpe,««BlMnshod with SI beaatiail Wood CuU by Martin, Westall, and othera (pub. at 
II. Is.), gUt dolh. Is. td, 

WHISTON'S JQSEPHU8, ILLUSTRATED EDITION, compTete: containing both the 
Aattqnttleo aiii the Wars of the Jews. 8 vols. t«o, handsomely printed, embelUshed with «• 
beaatJAil Wood BBgraviogs, by varloos Artists (pub. at li. 4t.), cloth bds., elegsntly gOt, I4«. 

WHITTOCK'S DECORATIVE PAINTER'S AND GLAZIER3 GUIDE, eontaislag tho 
most apwoivod methods oThBitating every kind of Cttncy Wood and Marble. In Oil or Distemper 
Colour. Designs for Decorating Apartments, and the Art of Htainingand Paintiniron Glass, 
ftc, with Sxampleo fr-im Ancient VOiidows, «ith the Supiilemcnt, 4to, illustrated with 104 
plates, or which 44 aro coloured, (pub. at il. Ua.) cloth, U, vn. 

WHITTOCK'S MINIATURE PAINTER'S MANUAL Foolscap Its., 7 eolouiwl plaMs. 
and Bumeroua woodcuts (pub. at te.) cloth, 3«. 

WIGHTWICK'S PALACE OF ARCHITECTURE, a Romance of Art and Hlstoir. Imps, 
rial tvo, with 211 lUostratloas, Steel PUtes, and Woodcuts (pub. at 2t, 13s. M.), cloUi, 1^ It. 

WILD'S ARCHITECTURAL GRANDEUR of B«lgl«n. Germsny. and Ftanee, 21 fne 
Plates by Lb Kxvz, Ac. Imperial 4to (pah. at K.ia«.Ti ball morocco, II. 4^ loy 

WILD'S FOREIGN CATHEDRALS^ u Plates, coloured and mouitsd like Drswlngs, la * 
handsome portfolio (pub. at 121. Ms.), Imperial foUo, 61. ta. 

^ WILLIAMS' VIEWS IN GREECE, 64bcantiAal Line Engravings by Mii.LBK,HoiisBVBeK, 
and others. 2 vols, imporial tvo (pub. at 61. Ss.), half bound mor. extrs, gilt edges, 21. 12t. 9d. 

WINDSOR CASTLE AND ^ ITS ENVIRONS^ INCLUDING ETON, by Lbrck 
Rbitchib, new edition, ediled by B. Jbssb, Bso.. Illustrated with upwards of M beautlAal 
BagraTtngs ob Steel and Wood, toyal tvo., gilt clpth, 14*. 

WOOD'S ARCHITECTURAL ANTIQUITIES AND RUINS OF PALMYRA AND 
BALBBC. »|vo1b. in 1, Imperial folio, eontoinlng 110 fine Copper-piato Engravings, some 
sory large and foldiog (pub. at 71. 7'.)f half morocco, uncut, SI. Us. 6d. 1827 



ANDREWS' FIGURES OF HEATHS, with Sclentlfle DescrlpUons. 6 wis. royal Ovo. 
with aoo beavtUUly eolooitd PUUes (pub. at ISl.), doth, gilt, 7/. lOs. Ittf 

BARTON AND CASTLE'S BRITISH FLORA MEDICA; OR, HISTORY OF THB 
MEDICINAL PLANTS OF QREAT BRITAIN. 2 vols. Ovo, illustrated by upwards of 200 
Coloured Figures of Plants (pub. st SI. 3«.), cloth, 1/. 16«. IMS 

BAUER AND HOOKER'S ILLUSTRATIONS OF THE GENERA OF FERNS. 

in which the characters of eact Genus are dlsplsyed in the most clahorate manner, In a series 
of magnified Dissections and Figures, highly finished in Colours. Imp. 8vo, Plates, 61. 1836-42 

BEECHEY. — BOTANY OF CAPTAIN BEECHEY'S VOYAGE, eompriKin; sb 

Account of tho PlsnU collected by iMessrs. Lay and Collie, and other Officers of the 
Expedition, during the Voysge to the Pacific and Behrinjr's Straits. By Sir Wxluau 
Jackrov Hooxbb, and O. A. W. Abxott, Esq., illustrsted by 100 Plates, beautlAilly ob- 
graved, complete in 10 parte, 4to (pub. at 71. lOs.). tl. U31-41 

8EECHEY.— ZOOLOGY OF CAPTAIN BEECHEY'S VOYAGE, compiled tnm tho 
Collections and Notes of Captain Bxtscmxt and the Scientific Gentlemen who accompaaied 
the Expedition. The Mammalia, bv Dr. RirRAROsoK; Ornithology, by N. A. ViooKs, Esa., 
Fishes, by O. T. Lat, Es«., and E. T. Bbxkbtt, Esq.; Crustacea, by Richard Owbv; 
E^Q.; ReptHes, by JoHV Ebwabd Obat, Esq.; Shells, by W. Sowxbbt, Esq.; and Geology, 
by the Rev. Dr. BtrextAKp. 4to, innstnted by 47 Pistes, containing many hundred Figures, 
beautiftilly colcvred by S^ebbt (pub. at M. ft*. ) , cloth» 31. I3f. 6J. 183S 



10 OATALOOUB Or ASW BOOKS 



•0LT0N1 




mUy'annMatoC 1 v»1b. la l/madlun Mo, eawfinit M WiiiHftiHr 

flM«(f^tlti.afcf,hiafbMiidnmooeo,gOlkMlM,|itt?df«i^«.afc 

MmsH /LOflirr, or lAors «k>urnal of horticulture. 

MlMU«4 flalM «rfla««n wA gnupa (p«b. at M. Ite.), doth, U. 14*. 

mOWirs ILLUmATIimS OF THE LAND AND FRESH WATER SHELLS 

^7>f OKBAT BRITAIN AND IRELAND; wttb Plcarea, DMilptioaa, and Localitioa of aU 

Ika^Bpaete*. RoTal 8vo, conUlaina on XT largo Platca, SM FlgurM of all tho known Britiah 

•poebs,lnttiaifMlsla«,accaraUiljdiawBfroaiNatui«(poh.atlte.),cioth,ltt.W. IMS 

eURTIS'S FLORA LONDINENSIS; Rariaod and Improrod bj Obomb d«ATBa, ex- 

iMdad and eoatfniiod bj Sir W. Jacuov Hookbb; comptbiutheHlstof7ofPlaBUladi- 



At. wttb aufnlflcd Dliaeetiou of tho FarU of FraetlAeation, 9u 

Ml7 eelBand (pvV at tnTSi. in parto), half boQBd moroooo, top odgoa gilt, 301. 

OCNNT-MONOGRAPHIA ANOPLURORUM BRrTANNliC, OR BRfTtSH 
•PSCIEt 0¥ PARASITE INSECTS TpabUtbod undor tho patraaago of tho BrIIUi AMoete- 
Mob), t n. mmofona boaatUhllr oelottnd platos of Lico, eoatalning sot enl hoadfod ~-gr«*--^ 

OONS QENERAL SYCTEM O^^ BOTANY. « voIoibm, raytf 4lo. 



I (pub. at UL t».U cloth, U. lU. td, 
DON'S HORTU8 CANTABRIQIENSI8; thlitaonth BdltloB, Iro (pah. at U. 4»>, doth, Ui. 

DONOVAN'S NATURAL HISTORY OF THE INSECTS OF INDIA. Bn]ai«od, bj 
J. O. Wbbtwood, Esq., r.L.8., 4to, with 58 platos, eontalnlBg npvanb of ISO oxqvisltaly 
•do«ndflgiim(pub.atei.<*.),doth,gllt,iodBeodioS{.s«. ISIS 

DONOVAN'S NATURAL HISTORY OF THE INSECTS OF CHINA. EBlafged,b7 
J. O. Wbstwooa, Esq., F.L.8., 4to, with M platos, eontalaijig Bpwazds of ISO oxqnWidr 
coiouod flgwoi (pob. at 61. «■.), etoth, attt, tl, B», 

** Donovan's works on the Insects of India and China an splendidly lllostrated and as- 
tnnolj nsoAU."— ATo/itralif^ 

**Tho entomological plates of enr countryman DonoTan, an hlahly odoaxed, elegas^ and 
BsefU, especially those contained in his qnsxto Tolumes (Insects of India and China}, whwo • 
gnat Bomber of species are delineated for the first timc'^—AsoiBson. 

DONOVAN'S WORKS ON BRITISH NATURAL HISTORY. Tls.-Insects, is vola, 
•~Blrds. 10 vols.— >8hoIls. A toIs.— Fishes, i vols.— Q«adrapeds, S vols.~tog«ther SB vola. Sv*. 
(pnb. at 8S<. 9«.), boards, 331. 17<. Tho saaae set of 

— „ ,,jalf green moroi "' * --- -- • 

Any of the classes may be had separately. 



(pub. at 7S<. I0t.),half green morocco extra, gilt edges, gilt baolih SOC 
f boh " • 



DOYLE'S CYCLOPEDIA OF PRACTICAL HUSBANDRY, and Rnna Aflidn In 
Oenora],New Edition, Enlarged, thick Svc, with 70 wood oagrafttga (pnb. at ISfc), cloth, 
a«.M. 184S 

DRURTS ILLUSTRATIONS OF FOREIGN ENTOMOLOGY; wherein an nklbUed 
upwards of 600 exotic Insects, of the Bast and West Indies, China, New Holland, North and 
Sonth America, Oermany, ftc By J. O. Wxstwood, Esq., F.L.8., Secretary of the Entomo- 
logical Society, fee. 3 vols, 4to, ISO Plates, most beaatifolly coloared, containing above 600 
llgiBrea of Insects (originally pub. at l&L is*.), half bound morocco, 6^ 16«. Od. 1837 

EVELYN'S SYLVA AND TERRA. A piseonrse of Forest Tnoo, sad the Propagatkm of 
Timber, a Philoaophical Discourse of the Earth; with Life of the Author, and Notes by Dr. A. 
Hontar, 3 vols, royd 4to. FIAh Improved EdtUon, with 46 Plates (pnb. at U. St.), doth. SI. 

FITZROY AND DARWIN.-ZOOLOQY OF ^THE VOYAGE IN THE BEAGLE. 

166 pUtes, mosUy eolound, 3 vols, rayd 4lo. (pnb. at St.), doth, U. Is. 1S3S4 



GREVILLE'S CRYPTOGAMIC FLORA, comprising th« Pttamlpd SpMloa »iiimI „ 

Britain, inclusive of aU the New Spedos reeen&r discovered in dcoUand. STolB.MfdSvo, 
S0O beautUbUy coloured Plates (pub. at I6i. 16i.), half morocco, tL 3«. 1833^ 

This, though a complete Work in itseU; forms an almost Sadispensable Supplement to the 
thirty-aix volumes of Soworby'a English Botany, which does not oomprehend CryptogaaioQS 
Plants. It is one of tho most scientiflo and best executed woks on Indlganona Botany ovat 
pndocod In this coontiy. 

HARDWICKE AND GRArS INDIAN ZOOLOGY.^, Twenty mnta, forming two vols., 
nyd folio, 303 coloond plates (pub. at ilL), sowed, M. ISt., or hdf bkwocoo, gUt edges, 

HARRIS'S AURELIAN; OR ENQUSH MOTHS AND BUTTERFUES, Timfr 
Naturd History, together with the Plants on which th«y feed: New and greatiy Improved 
Edition, by J. O. Wbstwood, Esq., F.L.8., Stc, in 1 vol. sm. fottp. with 44 plates, eontatnlBg 
above 400 flgiues of Moths. Butterflies, Caterpillars, Sec, and the PlanU on which they flMd, 
-r exquisitely ooIonndallHr«MorlglBaldrawlngB,half.bouad morocco, 42. 4s^ IS40 

This extraoMty baautifd work is the mly one which contains our En^iah Moths and Batter- 
filea of thaLAiUuitunlilaak iB dl tkdf chai«ea of Caterpillar, ChijndIa, ftc, vith tha flaata 
•Bwhiahthayfoof^ 



PUBLISHSD OB BOLD BY H. O. BOHN. 11 

HOOKM AND QREVILUE, tCONES FILICUM; OR. FIGURES Of FERNS 

11101 DSSCRlFnONS, many of which have b«en altomthtr nnnatteed 1^ BottanCi, or hav* 

a«t betB cmrrectly flarund. a v<^. folio, with 340 beautlAaUy colourod Plabii (pab. at 251. 4«. i, 

half momcco, gUt edgea, UL 13*. isa9-31 

Th9 frandeat and moat valoablo of tho manyaclanHfle WoiAajnrodaced bjSlriniUaiii Hoofeer. 

HOOKER'S EXOTIC FLORA, containing Flgnrea and Doaeriptfona of Rare, or etbonrla* 
interoatlng Exotic Flanto, •■pccially of cueh aa aro deacnring of being cnltivated in our Oar- 
dena, 3 vola. imperial 8vo, contaioiiig 233 large and lieaatifuUy coloured f latea (pub. at liL). 
cloth, 61, 6: 1839-1837 

This i» the moat auperb and attractive of all Dr. Hoolcer'a Talnahle worlca. 
*'The ' Exotic Flora,' by Dr. Hooker, U like Uiat of all the Botanical publlcationa of tha In- 
defatigable author, excellent; and it aaanmea an appearance of finish and perfeetloa to 
vbich nelthar the Botanical Magazine nor Regiater can externally lay claim."— Xeiidoii. 

HOOKER'S JOURNAL OF BOTANY; containing ngurea and DeseripUona of aoehPIaata 
as recommend themaelvea by their novelty, rarity, or history, or by the uses to which they are 
applied in the Arte, in Medicine, and in Domestic Economy; together with occasional 
Botanical Notices and Information, and occasional Portraits and Memoira of eminent 
BoUnists. 4 vols. 8to, numerous plates, some coloured (pub. at SJ.), cloth, IL 1834-43 

HOOKER'S BOTANICAL MISCELLANY; containing Pignrea and ]>eacrIptions of Plaata 
which recommend themselves by their novelty, rarity, or history, or by tlie uses te which they 
are applied in the Arts, in Medicine, and In Domestic Economy, together with occasional 
Botamcal Notices and Information, including many valuable Communications from distin- 
guished* Scientific Travellers. Complete in S thick vols, royal 8vo, with l&s plates, many finely 
coloured ( pub. at U, 5«. ) , gilt cloth,^3<. 13«. 6d. l830-» 

HOOKER'S FLORA BOREALI-AMERICANA; OB, THE BOTANY OP BRITISH 
NORTH AMERICA. Illustrated by 240 platea, complete in Twelve ParU, royal 4to, (pub. 
at 12L 13«.), tL The Twelve Parte complete, done up in a vola. royal 4tO| extra clotb, U. 



HUISH ON BEES; THEIR NATURAL HISTORY AND GENERAL MANAGEMENT. 
^, ^ .._ I 1 ^A,*t^^ — .-!_• 1_^ *,.« 1-.-.* Tu ,-, ^j Improvemeiita 

1 Hives now la uae, 
t, 6*. ed. 1844 

JOHNSON'S GARDENER, complete in is vola. with numenraa woodcuta. contalolag tha 
Potato, one vol.— Cnenmber, one vol.— Grape Vine, two vols.— Auricula and Asparagus, one 
vol.— Pine Apple,twovols.— Strawberry, one vol.— Dahlia, one vol.— Peach, one voL— Apple, 
two vols.— together 13 vola. 12mo, woodcuta (pub. at IL 10«.), cloth, lU, 1M7 

■» ■■ ■ either of the volnmea may be had separately (pub. at 3*. fid.), at la. 

JOHNSON'S DICTIONARY OF MODERN GARDENING, nvmerana Woodcuta, reiy 
thick 13mo, cloth lettered (pub. at 10s. 6d.), 4t. A comprehensive and el^ant volume. I84fi 

LATHAM'S GENERAL HISTORY OF BIRDS. Being the Natural HUtory and Deacrip- 
tion of all the Birds (above four thouaand) hitherto known or deaeribed by Naturaliata, wiu 
the Synonymes of preceding Writers; the second enlarged and improved Edition, compie- 
hendtng all the diacoveries in Ornithology subsequent to the former publication, and a General 
Index, 11 vols, in 10, 4to, with upwards of 300 coloured Platea, lettered (pub. at 36/. 8s.), cloth. 
9L 17s. fid. Wmehe$ter, 1821-28. The same with the platea exquisitely coloured like drawisga, 
11 vola. in 10, elegantly half bound, green morocco, gilt edgea, W. 13*. 

TWIN'S NATURAL HISTORY OF THE BIRDS OF NEW SOUTH WALES. 

Third Edition, with an Index of the Scientific Names and Synonymes by Mr. Govu>and Mr. 
BTTOa, folio, 37 plates, coloured (pub. at 4{. 4«.), fat bd. morocco, U» U, SUM 

UNDLErS BRITISH FRUITS; OR, FIGURES AND DESCRIPTIONS OF THBMOST 
IMPORTANT VARIETIES OF FRUIT CULTIVATED IN GREAT BRITAIN. 3 Vola. 
royal Svo, containing 1S3 most beantiAiUy coloured platea, chiefly by Maa. Withbiis, Arliat 
to the BorUcultural Society (pub. at lOi. 10s. ), half bound, morocco extra, gilt edgea, U, Aa. 

It4i 
"Thla is aa exqulaltely beantiftal work. Evenr plate la like a^hi^Iy flalahed drawing. 
»n«r to thoae in the HorticiUtural Transactiona.'' 



UNDLErS DIQITALtUM MONOQRAPHIA. Fblia, 38 platea of the Rnglove (pab. at 
4l.4s.),cloth, ».lls.6d. 

— the aame, the pUtea beautifuUy coloured (pnb. at 61. fit.), cloth, 21. 13t. fid. 

LOUDON'S (MRS.) ENTERTAINING NATURALIST, being Popular DeeerlplteRs, 
TUes, and Anecdotes of more than Five^HandTed Attiin|^s, coraprehending^all the Qnadruneda, 



IT, WHiKPxa, and others. New EdUlon, revised, enlarged, and corrccta 
present state of Zoological Knowledge . In oae thick vol. post 8vo. gilt doth, 7fl. fid. 

LOUDON'S (J. C.) ARBORETUM ET FRUTICETUM BRITANNICUM. ar fli* 
Treea and Shrubs of Britain, Native and Foreign, delineated and deaeribed: with their prfipa- 
gatien,calture, maaMemeBt, and naea. Seeond Impraved Edtttea, • vola. Ivo, with abeva 
40« plataa of treea, aad apvaida af JMO woad aaf ftiaes and sbraha (pab. at Ifif.), •<. lib Ifififi 



18 OATALOGUB OF NEW BOOKS 

MANTELL*S (DR.) NEW QEOL.OQICAL WOKK. THE MEOAU 0P,CRBATI03I 
or lint Lmsom Ib OcologTi aaA In the Study of OrKtoie Bemains ; ineludinc Geological Ex* 
ennlons to the Ule of Shoppcy. Brighton, Lewes, TUgats Forest, Chamwood Forest, Farting' 
4om Swindon, Calne, Bath, Bristol, Cilftoa, Matlock, Crich Hill, fee. By Gxdbov Axoxk- 
Kov Mahtbli., Esq., LL.D., F.ILS., ke. Tvo thick vola. foolscap 8vo, with coloiucd 
Plates, aad ie?enl hundred beautiAil Woodcuta of Fo«att BemalBS, cloth gUt, IL U. ItM 

MANTELL'S WONDERS OF GEOLOGY, or a FunlUar ExposlUon pTOMlMlcal Phe- 
■oama. Sixth greatly enlarged and inproved EdttlOB. S Tola, poet Svo, colotired Plates, and 
upwards of 300 WoodcuU, gift doth, ll«. IBtt 

MANTELL'S GEOLOGICAL EXCURSION ROUND THE ISLE OF WIGHT, 

and along the adjacent Coast of Donctahlre. In 1 vol. poet gro, with nnmcrooa beautlftally 
executed Woodcuta, and a Ocologlesl Map, cloth gUt, Isi. IMf 

MUDIE'S NATURAL HISTORY OF BRITISH BIRDS; OR, THE lEATHEEEll 
TRIBES OF THE BRITISH ISLANDS. S TOla. Svo. New Bdiaon, the Flatea beauU- 
fally coloured (pub. at U. ««.), cloth gUt, 18«. ItSS 

"This is, without any exception, the most truly chaxming work on Ornithology which has < 
hitherto appeared, firom the day* of WUlonghby downwards. Other authors describe,. 
I . \ Mndie paints; other authors give the husk, Mudie the kernel. We most heartUy concur 
with the opinion expressed of thU work by Leigh Hunt (a kindred spirit) in the lint few 
. . . numben of hU right pleasant Lomdm Joumml. The deecrlptlons of Bewkk, PenBant,\ 
Lewin, Montagu, and even WUaon, wUl not for an Instant stand comparison with the* 
splrit-stirring emanations of Mndle's ' living pen,' as it has been called. We an not ac- 
quainted with any author who so felicitously unites beauty of stvie with strength and nerve 
of expression ; ho does not apeelfy, but paints."— ITood's Onutkologieal Guide. 

RICHARDSON'S GEOLOGY FOR BEGINNER& comprising a ftmillar Explanatton of 
Geology and its associate Sciences. Mlnrratogr, Ph/sieal Geoltmr, Fossil Concbolonr, FossU 
Botany, and Paleontology,- Including DIrectionB for fmrming Collections, &c. By G. F.> 
'RicHABDsov, F.G.S. (formerly with Dr. Mantell, now of the British Moseom). Second 
Edition, considerably enlarged and Improved. One thick voL post tvo, Illustrated by npwards 
of 260 Woodcuta (pub. at I0«. 6d.), clolh, 7«. 6d. U46 

SELBrS COMPLETE BRITISH ORNITHOLOGY. A most magnificent work of the 
Figures of British Birds, containinf exact and taiOktal npreeentetions In their Aill natural slae, 
of all the known spedes found In Great Britain, 8SS Figures in 338 beautlAilly coloured Plates, 
a vols, elephant folio, el^rantly half bound morocco (pub. at l«S<.), gilt back and gilt edges, 
31/. lOs. 18S4^ 

, *'The grandest work on Ornithology published In this country, the same for British Birds 
that Audubon's is for tiie birds of America. Every figure, excepting In a very few Instances of 
extremely large birds, la of the fall natural else, beantiAally and accurately drawn, with aU the 
spirit of Ilfe."—Onii<AelMM'« nxt Book, 

**¥rhat a treasure, daring a rainy forenoon in the country, is such a gloriously illuminate* 
work as this of Mr. SelbyT It is, without doubt, the most splendid of the kind ever published 
in Britain, and will stand a comparison, without any ecUpse of Ita lustre, with the moat magni* 
flcent ornithological illustrations of the French school. Mr. Selby has long and deaervedly 
ranked high as a scientific naturalist."— i(<acJhoood'« Mmgmxme* 



SELBY'S ILLUSTRATIONS OF BRITISH ORNITHOLOGY. 2 vols. gvo. 

Edition (pub. at If. I«.), boards, 12s^ ■■» 

SIBTHORP'S FLORA GR^CA. The most costly and magnificent Botanical work erer nub- 
lished. 10 vols, folio, with 1000 beautUiilly coloured Plates, half bound morocco, publishing 
by subscription, and the number strictly limited to those subscribed for (pub. at SSS/.), HtL 

Separate Prospectuses of this work are now ready for delivery. Onlr forty copies 9f tiM 
original stock exist. No greater number of subscribers' names can therefore be received. 

SIBTHORP'S FLORA GR/ECA PRODROMUS. SIve Plantaram omnium Bnumeratio. 
quaa in ProvlncUs aut Insulls Graclae Invenlt Joh. StBTHonr: Chancteres et Synonyma 
omnium cum Annotationibua Jac. Edy. Smiik. Four parts, bi 3 thick vols, 8vo (pub. at* 
3/. 3*.), 14*. XeiM&u, Uir 

SOWERBrS MANUAL OF CONCHOLOGY. Containing a complete Introduction to the 
Setence, lUustnted by upwards of tSO Figures of Sbells, etched on copper-plates. In which the 
most characteristic examples are given of all the Genera estabUsked up to the present time,: 
arranged in Lamarcklan Order, accompanied bv copious Explanations : Observations respect- 
ing the Geocraphical or Geological distribution of each; Tabular Views of the Systems ot 
Lamarck and De Blainville; a Glossary of Technical Terms, fte. New Edition, considenbtr* 
enlarged and Improved, with numerous Woodcuta In the text, now fint added, gvo, cloth, lir. 
The plates coloured, cloth, II, I6t, 1846 

SOWERBY'S CpNCHOLOGICAL^ILLUSTRATIONS; OR, COLOinuSD FIGURES 
OF ALL THEHITHERTO UNFlGURED SHELLS, eomptete In 700 Ohella, 8vo, compris- 
ing several thousand Figures, In parte, all beantiftiUy coloured (pub. at U/.), 7<. MM. 1845 



SPRYS BRITISH COLEOPTERA DELINEATED; contatofnr Flgues and Descriptions 
of all the Genen of British Beetles, edited by Shvckaks, svo, wnh iM platea, compriaing 888 
figures of Beetles, beantUtiUy and most accurately drawn f pub. at fif. tsj, clom, U, Is. 1840 
** The most perfect work ret published In this dopartiBent of BiHisli Entemehigy." 

STEPMU^g' BRmSH ENTOMOLOGY, U vols. Iro, l«t Mlonnd Plates (pub. atMH. 

-Or separately, LsnDOTTBKA, « toIs. *L 4$, Coi.xoptbka, S vols, it <•. Dbexavtbba,- 
Obtho*., NxonoB . fee « i v«i 1< «« tf TMBvoprsnA, > vote. 31. Ss« 



PUBLISHED OR SOLD BT H. G. BOHH. U 

SWAINSON'S eXjOnc CONCHOLOQY; on, fioubbs and DEtCEiPTioiTB of 

aUffiTBSAVnFVL, Oa UNDSaCRlBBb SHBLLS. Bojm 410, eo«tateii« M lug««BA 
bMOliftaiy colMmd flfwm orShtlU* telT boand nor. tlU tdses (pub. a ft(. M), aC U>. M. 



FiaURES AND, 
, Mlectcd ckltAf 

lonr, and CoDCholonr. 6 vols, rojal Sro, coatalBlnc 

9U iMljr cotannd pUtM (pab. at 18(. Ua.)i lu^ houad moracco, (Ut edgei, M. 9$. 

SWEET8 FLORA AUSTRALASICA; or. a selection op handsome qr 
CURIOUS PLANTS. Native* of New Holland and the Boath Sea Itlands. 15 Nos. formM^ 
1 VOL xojal 9f, eomplata, with M beaaUfoUy colound platea (pub. at 3L IS*.), dotb, lU ite. 

1127-lS 

SWEETS CISTlNEiE; OB, NATURAL ORDER OP CI8TUS, OR ROCK ROSE. SO 
Noa. feimUig 1 vol. rojal fvo, conplota, with lis boautUUlljr colootod plataa ({lub. at iU 5*.), 
eloth,2<.UfcU. ins 

•« Odo of tho n«t lattfMliiig^ wd hitherto tk« wareoat of Mr. Swooi'a bttatllhl pnbUcaliwu.*' 



iVlfscellaneous (Snglfej^ Utteratutet 

INCLVDINO 

HISTORY, BIOGRAPHY, VOYAGES AND TRAVELS, POETRY AND THE 
DRAMA, MORALS. AND MISCELLANIES. 



BACON'S WORKS* both English and Latin. With an Introdnetory Eaa«y, and eoplesa 
iBdaxaa. CompleS ia S largo voU. imperial Svo, Portrait (pub. at S<. St.), cloth, If. 16«. ISSS 

BACON'S ESSAYS AND ADVANCEMENT OF LEARNING, with Memobrand Notes 
bj Dr. Tajlor, aqoaio I21110, with S4 Woodcuu (pub. at 4«.), ornamental wrapper, it. id. 

BANCROFTS HISTORY OF THE UNITED STATES, from the Dlscoveiy of the 
American Continent. Twelfth Edition, 3 vola, 8vo (publiihed at 31. 10«.), cloth, U. \U. Sd. 

1817 

BATTLES OF THE BRITISH NAVY, tnm a.d. 1000 to 1840. By Jonxvn Allbv, of 
Greenwich HoipitaL S thick elegantly printed vols, foolscap Svo, illustrated by 24 Portralto 
of Britisb Admirals, beautifliily engraved oa Steel, and aomeroas Woodeau of Battles (pub. 
at U. If.), cloth gilt, 14«. 184S 

"These volumes sre invaluable; they coatala the very pith aad marrow ef our best Naval 
Histories and Chronicles."— Siw. ....... « 

**Tbe best and most complete repository of the triumphs of the British Navy which has yet 
Issued ftom the press."— IMfad Svrvier Qmgttte. 

BORDERER'S, THE TABLE BOOK* or Gatfaertegs of the Local History and Romanoe of 

the English aad Scottish Borders, by M. A. RicHAaiMOM (ofNewcastle),SvoU.boundla4, 

royal Svo, Illustrated with nearly 1000 Interesting Woodevts, extra doth (pnb. at U. Us.), 

li. lU. NewemtUe, IMS 

«»• One of the cheapest and most attractive sets of books fanag^ble. 

BOSWELL'S LIFE OF DR. JOHNSON; BY THE RIGHT HON. J. C. CROKER, 

Incorporating his Tour to the Hebrides, and accompanied by the Commentaries of all pre- . 
ceding Editors: with numerous additional Notes and lUustratfre Anecdotes; to which are 
added Two Supplementary Volumes of Anecdotes br Hawxiks, Piosbi. MuarHT,TTSBs,i 
Rbtvouis, Stsbvens, and oUiers. 10 vols. 12mo, illustrated by upwards of M Views, Por*' 
traita, aad Sheets of Autographs, finely engraved on Steel, from Drawings by Stanfleld, Hard- 
ily, Sec, cloth, rsdoced to U. IM. IMg 
Tills BOW, improved, aad greatly enlarged edition, beautifUIy printed fai the popular fiarm ot 
Sbr WaMer Scott, and Byron's Works, is just such an edition as Dr. Johnson himself loved aad 
recommended. In one of the Ana recorded in the supplementary volumes of the present edi- 
tion, he says: " Books that you may carry to the fire, and hold readily in your hand, are the 
most useAii after all. Such books form the mass of general and easy reading.*' 

BOURRIENNE'S MEMOIRS OF NAPOLEON, one stout, closely, but elegantly printed 
vol., foolscap 12mo, with ine equestrian Portrait of Napolaoa aad Froattopiece (pub. at S*.l, 
elotfa, 3*. Ik/. ISU 

BRITISH ESSAYISTS, vlx.. Spectator, Tatler, Ouardlui, Rambler, Adventurer, Idler, aad 
Connoiseur, 3 thick vols. Svo, portrafts (pub. at 2/. St.), cloth, 1/. 7s. Either volume nay b* 
had separate. 

BRITISH POETS, CABINET EDITION, contalnipg the complete works of the 
English poett, from MUtuo to Kirke White. 4 vols, poet Svo (sise of Standard 
yriated in a very small but beautimt t}-)>r, 'n Mcdaiiiuu PertraiU (pub. at 21, Ss.), ' 



tSS 



14 CATAuoQxm or new books 

mOUQHAM'S (LORD) POLITICAL PHILOSOPHY, and BmjoBtlwBrltbb 

tiM, a vote. tf« (pub. at II. lU. 0(1.), cloth, U. l«. 

■ Brittah CoBsUtotlon (a pottloii of th« pMMdtawr voifc). tro. elotk, ••. 

BROUGHAM'S (LORD) HISTORICAL SKETCHES OF STATESMEN, aU oikar 

Pablle Characters of the lima of Oaoige III. Vol. IIL roTal 8to, with 10 fiaa portntta 
(pab. at U. !«.), cloth, 10a. 6d. IM« 

BROUGHAM'S (LORD) LIVES OF MEN OF LETTERS AND SCIENCE, Who 
fleaiiaha4 la tha time of George III, royal Stq, vith 10 fine poctraiU (pub. at U. !«.), «Mli, Ufc 

■ tha HSM, alao vllh the poitialti, demy 8to (pab. at IL 1«. ), cloth, 1«». td. |tM 

BROWNE'S (SIR THOMAS) WORKS, COMPLETE. Inelndteg hia Vnlgwr Bnois. 
Rellgio Medici, Uni Burial, Chiletian Morale, Corresi>ondence, Jonmala, aad Tracta. aiaajr off 
thoa hitherto onpubUahed. Tha whole collected and edited bj Siiiov Wiuciv. F.hA, 4 
VOU. Ovo, line Portrait (pub. at 2L 8*.), cloth, R ll«. fid. i^ivnaf, MSS 

**Blt ThonuM Browne, the contemporary of Jeremy Taylor, Hooka, Bacon, Seldan, aad 
Robert Barton, it undoubtedly one of the moiit eloquent and poetical of that great literary 
Hie thoughts are often truly sublime, and always conveyed In the most impressive 



BUCKINGHAM'S AMERICA; HISTORICAL, STATISTICAL, AND DESCRIPTIVE, 

viz. : Northern States, 8 vela.: Eastern and Western States, 3 vols.; Southern or Slave Statea, 
9 vols.; Canada, Nova Scotia, New Brunswick, and the other Britiah Provinces in North 
America, 1 vol. Together 9 stout vols. 8vo, numerous fine Engravings (pub. at 6U lOt. 6d.), 
cloth, »i. 12*. ed. «*•%*- mi-fi 

*'Mr. Buckingham goes deliberately through the States, treating of all, historically and ala- 
tieticaUy— of tlieir rise and progress, their mannlkctnrea, trade, populattoa, top<^:iaphy, ftr- 
ttllty, resources, morals, manners, education, and so forth. BU «o/uinc« wiU be f (mud • atona- 
Aoaar ^ knmiatdgeJ"—Athaunm, 

**AreTf entire and comprehensive view of the United States, diligently colleetad by a bad 
of great acuteaess and oltservation."— Z,i7«rary Qazttte, 

BURKE'S (EDMUND) WORKS. With a Biomphleal and Critical Introduction by Rooxma. 
^ 2 vols, imperial Svo, closely but handsomely printed (pub. at 2L U, ), cloth, \U 10k 18tt. 

BURKE'S ENCYCLOP/EDIA OF HERALDRY; OR, GENERAL ARMOURY 
OF BNQLAND, SCOTLAND, AND IRELAND. Comprising«a Registry of aU Armorial 
Bearings, Crests, and Mottoes, from the Earliest Period to tlie Present Time, including the 
late Oranta by the College of Arms. With an Introduction to Heraldry, and a IHcttoaaiy of 
Terms. Third Edition, with a Supplement. One very laige vol. imperial Svo, beautifully 
minted in small type, in double columns, by WHiTTmoHAii, embellisned with aa daborata 
Frontispiece, richly illuminated in gold and colours; alao Woodcuts (pub. at 2^ Si.), cloth 
gilt,K.6«. . vr /. j^ 

The most elaborate and useful Work of the kind ever published. It contains upwarda of 
M,000 armorial bearings, and incorporates all that have hitherto been given by GuuUm, Ed- 
Bondson, Collins, Nisbet, Berry, Robson, and others; besides many thousand names which 
have never appeared In any previous Work. This volume, in Act, in a small «nnpaaa, bot 
without abridgment, contains more than four ordinary quartos. 

'BURNS' WORKS, WITH LIFE BY ALLAN CUNNINGHAM, AND NOTES BY 
SIR WALTER SCOTT, CAMPBELL, WORDSWORTH, LOCKHART, &e. Royal gvo, 
fine Portrait and Plates (pub. at 18«.), cloth, uniform with Byron, 10«. 6cL 1»«S 

This Is positively the onlv complete edition of Bums, in a single volume, Svo. It containa 
not only every scrap which Bums ever wrote, whether prose or verse, hut also a COnslderabto 
number of Scotch national airs, collected and illustrated by him (not given elsewhere) and ftUI 
aad Interesting accounts of the occasions and circumstances of his various writings. The 
very complete and interesting Life by Allan Cunningham alone occupies 164 pages, and tlie 
Indices and Glossary are very copious. The whole forms a thick elegantly printed voloma, 
extending in all to 848 pages. The other editions, including one published in similar shapa, 
with an abridgment of the Life by Allan Cunningham, comprised in only 47 pages, and &• 
whole volume In only 504 pages, do not contain above two-thirds of the above. _ .- 

CAMPBELL'S UFE AND TIMES OF PETRARCH. With Notices of Boccaccio and Ua 
ninstrioua Contemporariea. Second Edition. 2 rola. Svo, fine Portraiu and Piataa (pab. a* 
». Il«. Sd.), cloth, 12*. IMS 

CARrS EARLY FRENCH POETS, • Soriei ofNoHcea and TraaaUtioni, with an Intra-' 
dnetory Sketch of the Hiatory of FMnch Poetry; Edited by bis Son, the Bav. Hnxax Canr. ' 
Jbelscap, tvo, doth, S«. IMO 

CARrS LIVES OF ENGLISH POETS, supplamantary to Dr. JomraoH'a "LIvaa." 
Edited by his Son, foolscap Svo, doth, 7«. ISM 

CHATHAM PAPERS, being the Correspondenca of William Pitt, Earl of Chatham 

Silted by the Executors of his Son, John Earl of Chatham, and published from tha OrifiBa> 
anuscripts in their possession. 4 vols. Svo (pub. at U» 12t.), cloth, \U S«. 

Jfttrray, 18SS-lt 
«A pioductton of greater historical interest could hardly be imagined. It la a atanderd 
work, which will directly pass into every library."— i««wfy Gazette. 

**lliere is bsrdly any man In modern times who fills so large a apace in our history, and «f 
«h«Bi we know so little, aa Lord Chatham ; he waa the greatest SCatesman and OraOar that 
IliiB cauntiy ev«r prodpead. We regard thU Work, therefore, aa one of the giaaiaat Tai«a.**-< 



FDBUSHXD OR 80L2> BT H. «• BOHN. ft6 

GHATTERTON'S WORKS} both FroM aad rwftteal, laelttUng hit L«ttm; itllli^taMi 
•r kb Life. Hi«tot7 of th* Bowler Controveny, aad Notes Cimesi mm Explaaatoty. t vol*a 
post tvo, elofuU/ prlnUd, wttJi BngraTod 7lM-«imilw of CkatUrton** Hafidirritiac and tlie 
]U«l*f Has. (pub. at Ufc)f eioth, ft. Lavft Papwi 1 Tola, orovn tvo (poll, at U. It.), doth, 
Mfc IMS 

"WartOB, Malom, Croft, Dr. Knox, Dr. 8h«rwi%aiid othen, in proie; and aeotk, Worda- 
vovth, Kbko Whlto, Mont^mexy, Sballay, CotariSfo, and Kmrta, In Torat; havo ooBterad 
Jutlac InuBortalltj upon the Pof ma of CltiUtortoii." 

**Chattairton'8 vaa a fonina I 'a that of Hoiior and Shakapoaro, vUdi appaara not abora 
aaea in away eentailoa.^*— ricMtaw Kncg. 

•**5J9^^ Jj??-§- ">•> TRAVELS IN VARIOUS COUNTRIES OF EUROPE, 
ASIA, AKD AFRICA, 11 tola. 8vo , maps and platas ( pah. at 10^ ), elotb. «. it, U27-M 

CLASSIC TALES, Cabinet Edition, compriainff the Vicar of WakaJleld, Elisabatk, Paul and 
Vinlnia, OuIUvct's TniTela, Sterne'* SenUmaatal Jooniey, Borrows of Werter, Theodoalui 
and Constaatia, Castle of Otranto, and Baaaalas, complata In 1 voL isme. ; 7 medalUon por- 
tiaita (pub. atlte. id.), cloth, %•, id, 

OOLMAN9 (GEORGE) POETICAL WORKS, coataialng hia Broad Ghriua. Va«ariet, and 
. ... _. .^.^ jp^i,^ ^ j,^ Jd.), cloth, U. 6d. IMO 



COOPER'S (J. F.) HISTORY OF THE NAVY OF THE UNITED STATES OF 
AMERICA, from the EarUest Perioa to the Peace of MIS, % Tola, Sro (pub. at U. l«s.), iilt 
«lofth,Us. Ittt 



COPLErS (FORMERLY MRS. HEWLETT) HISTORY OF SLAVERY AND ITS 
ABOLITION. Seooad Edition, vlth an Appendix, thick anall Sto, Am Fortnit af 
ClarkaoB (pub. at U. ), eloth, 4$, 9d. IM 

COSTELLO'S SPECIMENS OF THE EARLY FRENCH POETRY, fhim the tlaa of 
the Troubadours to the Reign of Henry IV, poat tro, with 4 Plates, apiendidiy illnmiaatad la 
g«ld aad eoloura, eloth gUt, Ite. UM 

OOWPER'S COMPLETE WORKS» EDITED BY SOUTHEY; eompriainghiaPooM, 
Correspondence, aad I'ranslatioas; with a Lift of the Author. IS Tola, post Sro, embeUtriiaA 
with auBiaioaa oxquiaite BagraTtaga, after tha deaigna of XLabtbt (pub. at *<. lit.), dolk 

Thia ia the only complete edition of Cewper's Works, prose and poetical, wbSA haaarar 
been glTon to the world. Many of them are atlll exclusivaly copyright, aad conaaqaontir 
eaaa^ appear ia aay other edition. 

CRAWFURD'S (JO EMBASSY TO SIAM AND COCHIN-CHINA, s Tob. »i^ 
Hape, and 2S Platea (pub. at li. lit. 6d.), cloth, U*. IW 

CRAWFURD'S EMBASSY TO AVA, with aa Apoeadix on FoaaU Bemalaa by Fntaaer 
BocKLAXD. a voU. STO, with 13 Mapa, Plates, aad Vignattea (pub. at U. lU. W.), «lo^ 

CRUIKSHANK'S THREE COURSES AND A DESSERT. A Seriea «r Talaa, ta ThrM 
Seta, Tix., Irlab, Legal, and Miscellaaeous. Crown sto. with Si extremely dorer and aaaiia 
IlluatratiOBS ( publishing hi the lUnstrated Library at u.) 

**Thls la aa extraordinary performance. Such an union of the painter, the poat, aad tha 
oOTelhit, in one person, is unexampled. A tithe of the talent that goes to making the storiso 
uranid sat up a dozen of annual writers ; and a tithe of the InTentiTe geaiua that la diaplayadla 
tha lUaatntloaa would ftvaiah a gallery.'*-J)pMte<or. 

DAVIS'S SKETCHES OF CHINA, Dnriagan Inland Journey of Four Montha; wtik an 
Aeaoont of the War. Two Tola., post »to, with a new map of China (pub. at Ui.), cloth, »>. 

IMl 

DIBDIN'S BIBLIOMANIA: OR BOOK-MADNESS. A Bibliographical Bomanea. New 
EditlOB, with considerable Additiona, iacluding a Key to the assumed Charaoters la tha 



Drama, and a Supplamcat. S toIs. royal Sto, handaomely printed, embelUabcd by ni 
Woodcnta, numy of which arc bow first added (pub. at aL St.), cloth, li. lU. 6d, Laiga n 
imperial Sto, of which oaly very fow copiea were printed (pub. at U, St.), cloth, U, m. fldL 



ISIt 

TUa celebrated Work, which unitaa the entertainment of a romance with the moat Taluabla 
lafwowtion on all bibUographical suhtacta, haa long bean Tory scarce and sold for coaaldatahli 
aaaia-tha small paper for 91. S«., aad tha large paper for upwards of S« guhiaaal 1 1 

DIBDIN'S (CHARLES) SONGS, Admiralty edition, complete, with a MeaMlr by T. 
Diaanr, illustrated with U Characteristic Sketches, eagraTed oa Steal 1^ Oaoaea Cairax- 
BKAXK, 12mo, cloth lettered, 5«. 

DOMESTIC COOKERY, by a Lady (Mrs. Ronxu) New Bditloa, with 
Bacelpta,by Mra. Bixch, ISmo., with 9 phOaa (pub. at 6fc) cloth, U, 

QBAKE'S SHAKSPEARE AND HIS TIMES, includina the Biography of the Foal, 
Critieiaaia on his Ocnios aad Writings, a new Chronology of hia Plars, and a History of tha 
Manners, Customs, and Amusements, superstitions. Poetry, and LHarature of the Blixal»ethaa 
Bra. 9 Tola. 4to (abOTe 1400 pages), with One Portrait and a Plate of Autographa (pub. at 
K.Sfc),cloth,li.la. ' -o F"**- jjjy 

**JL maatarly prodnctloB, the pubHaitloB of whloh wiU Utm aa apoeh ia the Shaksparfaui Ua- 
terr of thlaaonatry. It compilaea also a eompleto aad critical aaalvaia of all tha Playa and 
Poena af ttakapeaia: aad a coavn^mlTe aad powarfU akaleh 9t tha a oataapoiacy Ulam. 



14 C4T4Uaini OP VSW BOOKS 



■WMM» OTnraA Warts, la «M MH^ sijta, gni Mt«B, I5t. 'tMi 

XlM eriflaal •ditloa of thb very carfcrai aad intertiUaff Mries of hiitorleal Lettan is a vav* 
leak, and m11« for vpwarts of tm fniatas. TU« pretcnt is not an •bridtmcnV as nigbt lit 
' ftMB ill fona, bat five* tha wholo uattar bjrolnlninf the dopHeata ««nioa oftka 
litaa In an oaaalata langaate, and adaptiair only the nore nodarn; vaada^a rawi an 



yuMkkfdbyl ^ 

** Taa Paitaa Lattan are an Impartant laatlmoax to the proinvuWe condUlon of uaietfb ■■' 
taaw in aa a pfoclana link la tka ekaln of ttia moral history of Kut^Uuid, wlUcIl ^hej nl^ la 
ttii parlod npply. Thay ataad indaed aingly in Europe, " "- " ~ 



13 WOIIK8, EDITED BY ROSCOE, COMPLETE IH one VOLUME 

aaaa, Amelia, Jonathan Wild. Joeepb Aadfaanu Plays, Esiays, and Mlieallaniaa.} 

UaM tro. with to capiUI Plataa by Ciwxksh akk ipub. at K. 4«. ), cloth filt, I ' 

Of all taa vorks of Jwaglaetlaw to vMeh Eng U»i genius has given origin, t 
try Pleldinf are perhaps most daddadly and enclufeively her own."— Sir it'aHt 



Banrr Pleldina are perhaps most daddadly and enclufeively her own."— Sir It'aUtr Seott. 
** Aa yraaa UoaMt af hWan natnra."— Xord " 



HMTEirS ESSAYS ON DECISION OF CHARACTER ; on . l 

affBtaaself : OB the epithet Romantic: on the Aversion of Men of Taate to Evancclical Bcn- 



iByraa. 

[ Man's Writing Madeira 

^ xsimavu i WB ijj« cpiuivt mouumiu: ^ on uwo jxrvfuivu wi nscii ui xBMXC tO EvailgClicnl EcH- 

gtaai fta. Tcap. tva, Eigbtcentii Edition (pnb. at c*.)» cloth, bt. iMt 

••I have read with the greatest admiration the Ssiivs of Mr. ro4ter. He is one of the meat 
ftttmmt ami alaqnaat aniters that England has produced."— Air Jamn MmeklmH»h. 

FOSTER'S ESSAY ON THE EVILS OF POPULAR IGNORANCE. Kew Editioa, 
alsMaally:wlatad,lnfcap.8vo,naw flist oalfima with bis Essays un Decision of ChaEaetar, 
datluis. It47 

**lb. Voatar always eonsidarad this Ms best work, and the one by which he wished hia 
Hteiary alaiaa ta be estimated." 

•* A watk whkli,pop«]ar and admired as It eonlbssadly Is, has aever met with the tboiiaaadlh 
pdrt oftka attaatian whicb U dasanraa.**— J>r. Fye Smith. 

mqiSSARTS CHRONICLES OF ENGLAND, FRANCE, AND SPAIN, &C. New 

Stttioa, by Colonel Jobnes, with 410 bcautiAU Woodcuts, u voU. saper-royal svo, cloth 
Mtarad (pnb. at a Mt.), li. ti; ]M» 

FMNSSART, ILLUMINATED ILLUSTRATIONS OF, 7« plates, priated in gold and 
aaia ats , a vak. anper-royal 8vo, half bonnd, uncut (puh. at 4/. 10«.), zt. io«. 

the same, laxga paper, > vals. royal 4to, half bouad, unent (pub. at lo/. is«.), 6/. 6r. 

,UM1NATED ILLUSTRATIONS 

morocco, gilt edges, embla- 

1849 



ised 



FItQiBSIAfirS CHRONICLES* WITH the 74 ILLUMIN 
imSSTED, t vola, super-royal Iro, elegantly half bound red 
— liusll/ toal«d (pnb. at 6J. Si.), 4L l«s. 

0AZErTEER.-:J4EW EDINBURGH UNIVERSAL GAZETTEER, AND 6EOORA- 
rHICAL DICTIONARY, mora ooaaplete than any hitherto published. New Edition, revised 
andaamplatadto the ptesant Una, by Jorv Thovsox (Editor of Uie lnuerw«l AtUu, Ac), 
Tanr thick Sve (ie4a pages), Mrps (pub. at 18«.), cloth, 12<. 

Ais comprehensive volume is the latest, and by far the best Universal Gazetteer of iu size. . 
It iMiiides a fall acconnt of Affghanistaa, New Zealand, &c. &c. 

GELL'S (SIR WILUAM) TOPOGRAPHY OF ROME AND ITS VICINITY. An 
impaaved Editlan, complete in l voL Svo, with several Plates, clotb, 13*. With « very larae 
Iff of Roma and its Environs (firom a most careful trigonometrical survey), mounted on cloth, 
ana folded in a ease so aa to form a volume. Together 2 vols, svo, cloth, U. u, )84« 

**Theaa aalvmas are so replete with what is valuable, that were we to employ our entire 
Jouraal, wa aonid, after all, affcrd but a meagvo indication of theb- interest and worth. It is, , 
Indeed, a laati g memorial of eminent Utaranr ezeitloB, devoted to a suhieot of great import- 
aaca, and ana dear, not only to evci7 schohir, but to every leadar of Inlelliganca to whom the 
tnrtk of hiataiy Is an obiieet of censidentlon.''^ 

L) HISI'ORICAL COLLECTIONS, Relating to Remarkabia Periods of the 
taa Oaapel, incloding tBe Appendix and Supplement, with Prefaces and Coa* 
the Rev. H. Bokas, n^al Svo (pub. at lit, w/.), cloth, fs. 6d. itu 

QLEIG'S MEMOIRS OF WARREN HASTiNCS» first Govemor^GeDeral of Bengal. > 
Taia. 999, tarn Portmit fpub. at M. ••.), cloth, if. is. IMl 

GOETHE'S FAUSr, PART THE SECOND, as completed in itsi, translated into EngUsh 
fana by Jobv Macbovalo Bbxx, Esq. Second Edition, fcap. Svo (pub. at 6s.), doth, 3t. 

GOLDSMITH'S WORKS, with a lifs and Notes. 4 vols. fcap. Svo, with angravad TiUaa and 
naAaa by Stotrau) and CninxaHAvx. New and elel^int Edition (pub. at IL), extra 
aMh,Us. * '' " IMS 

**CanaaTauthoiv~can even 8Ir Walter Scott, be compared with Goldsmith fiir the variety, 
kaanty, and power of Ua aempoaitians r Ton may take hio) and • cut him ant In little stsfs,' so 
■Muiy lights does he present to the Imsginatlon."— .4/ A^n/nim. 

**The volumes tf Ooldsadth willaenr constitute one of tlie most precioas ' wills of English 
nndaC:.->4 "*— <2HarfrHy AesJrau 

r tha-Wara and Cam- 
their country from- the 



- " 

OOHTQMfft MOaRAmMCAL DICTIONARV, a Ifetak ««lt. •««, clvtb itttmi (n^. al 

QKilNWm'f <IMI.).8PAS or ENOU^NO Mi MmI^ t toIb. 

rwtM. vWh !»■•• Hap, Mi apvwda aTM bmutlAil WMicuts (ya^ at U. iSfc), elaik, Ui. 

CRANVILLE'S (DR.) SPAS OF GERMANY, tvo, «Wi» Waadcots and Mapa (pah. at 
llf (Jt a|rtk| ti* Ittt 

HAL1.« CAPTAIN RASIU PATCHWORK, aoasbtiaff ofltaTels. and Advaatuiaa te 
, Italy, fkaaca, Sicily, Malta, Itc. a volt, Umo, fiacond Edition, cloth, gUt (palk at 



HEEREN^ (PROFESSOR) HISTORICAL WORKS, tiaasUted ttom tha Oarmaii, *la.- 
AaiA, Saw Bdittsa, cenplata in I voli.— AriucA, l vol.— Eoaon axd its CoLOKUta, l 
Td.— Aiaxax Obbxcb, and Hxstoricai. TftSATiaxa, l vol.— Makvax. or AvcixxT Bxa- 
sasT^ 1 raL— tonttar « volt, tvo (foranarly pab. at ft.), cloth lattend, QBlform, «. St. 

** Pra^asor Heeiaa^ BUtorieal Baiearches itaad in tha ^VQf higbeit rank avMnir thoaa vltta 
vUdi BfDdera Ocnuny has aaiicbed tha Literatim of Soropa."— Oa«r(cr% Kwww. 

HEEREN 
AKD- 



HEERErrS HISTORICAL RESEARCHES INTO THE POLITICS, INTERCOURSE, 

AND TRADSS OF THE ANCIENT NATIONS OF ASIA; ioclndiiv tha Panians,FK 
niciaas, Babyloaiaai, Scytbianft, and Indians. New and Improved Edition, complata 1ft t 



leaanfly printed (pnb. orlainally at S#. U. ), cloth, U. 4«. IMS 
the BMMt valoaua acqauitiona made to our historical ttoriea ilaoa the days of 

HEEREN'S MANUAL OF THE HISTORY OF "CHE POLITICAL SYSTEM OF 

EUROPE AND ITS COLONIES, from its fomation at the close of the Fifteenth Gwrtnxy, 
to iu re-eitahlishaMat upon tha FhU of Napoiaoa, tiaasUtad from tha Filth Qennaa Bdltloa 
New Edlflon, complata Inl voL tvo, eloth, 14t. IMS 

'*The best History of Modem Europe that has yet appaaiad, and it Is IDcaly long to remain 
wtthoatarlval.'*-i<MflMnMi. 

** A woih of starling value, whkh will dlffoso usefVil knowladgn for generations, after all tha 
shallow prstaaders to that dlstlaetion axe fortunately forgotten.^'— liYmnY GaxeUf. 

YfEEREN'S ANCIENT GREECE, translated by Bakckoft; and HISTORICAL 
TREATISES; via:—;. The Political Conaequeaces of the ReformattoD. II. The Rise. Pro- 
gress, and Practical Influence of Political Theories. III. The Rise and Growth of the C<wti- 

._ "•ntalJittorestsaf Great Britain. In l voL Svo, with Index, cloth, 15«. 1M7 

HEEREN'S MANUAL OF ANCIENT HISTORY, particularly with re«id to the Conati. 
tutlons, tha Conraierce, and the Colcaies of the StaUs of Antiquity. Third Edition, correetai 
and improved. Ivo (pub. at lie.), eloth, ia«. 
«•« Jitw EMiamt with Index, 1SI7 

"Wa never remember to have seen a Work in which so much useful knowledge waa con- 
densed into so small a compass. A carefhl examinatloa convinces us that this book will ha 



nsalhl for our English higher schools or colleges, and will contribute to direct attention to tha 
Jtottar and more bstractlve parts of history. The translation is executed with great fidelity." 
> QMar<gr^ Jourml (ff Edtteatum. 

HEEREN'S MANUAL OF ANCIENT GEOGRAPHY. For tl>e use of Sclioob and 
Private Tuition. Compiled from the Works of A. H. L. Hekxxk, 12mo (pub. at u, Cd.), 
ctoth, St. Oiford, nttoyt, IIM 

** An excellant and most useftil little volume, and admirably adapted for the use of aehaala 
and private Instruction."— Ittrrofy GtutetU, 

**k valaahla addition to our list of school hooka."— Atheiuam. 

JACOB'S HISTORICAL INQUIRY INTO TAE PRODUCTION AND CON- 
SUMPTION OF THE PRECIOUS METALS, 2 vols. Svo (pub. at U. 4<.), cloth, 16s. ItSl 

JAMESS WILUAM THE THIRD, comprising the History of his Balgn. inustratcd In a 
aeriea of unpublished letters, addressed to the Duke of Shrewsbury, by Jaxks VxRyov, 
Socratary of State, with Introduction and Notes, by G. P. R. Jakxs, Esq. S vols. 8vo, Pa»- 
traits (pub. at 21. 2s.), cloth, is*. IMl 

JAENISCH*S CHESS PRECEPTOR; a new Analysis of tha openingaarOaaMa; translated, 
with Notae, by Wamsx, tvo, cloth lettered (pub. at U«. ), 6f. mT 1M7 

'dOHNSON'S (DR.) ENQUSH DICTIONARY, printed verbatim from the Author's laat 
Folio Edition, vnth all the Examples In fttll. To wWh are prefixed a History of the Lan- 
guage, and an SagUah Grammar. 1 large voL imperial tvo (pub. at 21. 2$.}, cloth. If. i*. ISM 

CHNSON'S (DR.) UFE AND WORKS, by Miwht. New and impnovad Bdltloo, com. 
\ pleta in S thick vols. Sto, Portrait, cloth lettered (pub. at If. lis. fd. ), 1S>. ISIt 

V. 'AHNSONIANA; a CeneetUmofMlscellaneons Anecdotes and Sayings, gathered from tiaarlya 
X ^vn^nd dWereat Puhtteatlona, and nnt eortatoed in Boswxu.'s Life of Johnson. Edited V 
\^ dr. W. Ckokbk, M.P. thick fcav. ««»• uorunit mmI fronUspleca (pub. at lOt.), cloth, ««. «d. 
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JONNtTON'S TIIAVtLS IN SOUTHCRN ABYSSINIiL^ tewvk tti. C«a^ tf Mil 
^to tlw Klii«4oaiof BkM. t vote, tvo, map and platM (pab. at U. ti;), etott, l«fc M. mi 

KMBrt WONDCRFUL MUSCUM. • vola. •»•» nrmi* of IM miIom futft iBi m« 

^flalaa (pmb. at 41. 4«.)» alota^ U. U. 

KNIQHTS JOURNEY;BOOI^ OF ENOIAMD. BM«fflmULtoetadta«a MI Dw^ 

tlM or Wlaiaw. WItk iS BasnTliWi •■ W«o4, and • Mifa fUttiainatadllaib Bti wa i 

to It. frf. 
HAMPBHIRB, Inchidinff the Isla of Wight. With U lamviags oa Wood, and a laige Btap 

■iteatod Map. Bodufffa to !•. 
SBRBTBHlKBtlaeladtaf thoPookfte. With » Baffavfeica oa Wood, and a Idbo fitnal- 

aatad Map. aadaced to U. td. 
UUrr. With M EngraTiogs oo Wood, aad atlaifo lUtuniiMtod Map. Bodoeod f» Sk W. 

KNQWLES'S IMPROVED WALKER'S PRONOUNCING DICTIONAR^VeoniainiaK 
^ahM« »a,M0 additioaal Woida ; to which is added aa Aoeeatoatcd Vocahulary of Ckaalcal aai 

- - "ames, bow Bdltloi . . - ^. ^ . .. 

atli.4«.),7«.Cd. 
OR, THE BEST WORDS OF THE BEST AUTHORS Sefwnth 



glit,ri.<d. fUi,iMm " 

TUa plaaeaBt colleetloa of pithy and • 
an agot, has long ei^oyed great aod dea 



SertotofO Propor Names, bow Bdttkm, la 1 thick hendeoio voIobo, laige 9wo, with Portrait, 
clothlettondlpub. '-- ' ' 

XdltioiL i ToU. Woy'wttlTelegut PlfoBtiapiocM^ eoBtaiidiMrMlPortraib'(pab.' iriS^dott 

_^ ■antratioosroadlBgs,ftom tho boat BagUah nthon oT 
deaorred popularity. 

LANE'S KORAN. SELECTIONS FROM THE, with an iBt«rwovoB Comnentvy. tiaaa- 
latad firom the Arabic, Biethodically anraagod, aad iUostrated by Notes, Sro (pab.stliB. M.), 
fllBth,<t. Mtl 

LEAKED (COL.) TRAVELS IN THE MOREA.~ s vols. tro. With « very laige M^ of 
tho Morea, and upwards of SO varloos Maps, Plans, Plates of aadaBt Qntit uscmtioo^ ftc 
(pub. at IL U.) cloth, U. te. UM 

LEWIS'S (MONK) UFE AND CORRESPONDENCE, with ■»» PiecM la Pnsa and 

Yaxae noTer before published. 2 «ols. 8vo, portrait (pub. at U. tk), cloth, U*. UM 

LISTERS UFE OF EDWARD RRST EARL OF CLARENDON, with OiUaal 
CorrenKHHleDce sad Autbentie Papers, Barer before published. • tola. Svo, Portrait fpvb. al 
iL 8*.). clotb. 18*. ItSS 

** A Work of laborious research, wrttten with masterly ability.**— ^i/io. 



gropjpub. at IL 4fc), cloth, IS*. ISM 

'■Bemal Diaz's account bears all the marics of autheaticity, and is accompanied wMi aveh 
pleasant nalTOti, with such interesting detalle. and such *«ww«"g vanity, and jet so pazdoaahia 
in an old soldier, who has been, as ha boasta, la a hundred and nineteen battles, u rcadars hia 
book one of the most singular that la to ba found in any laoguage.'^— Dr. jeoftcrdoa *i Ms 

LODGE'S (EDMUND) ILLUSTRATIONS OF BRITISH HISTORY. BIOGRAPHY, 
AND MANNEB8, in the Reigns ofHenry VIII., Edward VI» Maiy, Elizabeth, aad Janes E 
Second Edition, with above 80 autographs of the principal charaetws of tho period. Thiee 
vols, tvo (pub. at U.«l«f. ), cloth, U. USt 

MACGREGOR'S PROGRESS OF AMERICA FROM THE DISCOVERY BY 
COLUMBUS, to the rear 1846, compri^ its History and Statistics, 9 ramarkably Oikk 
TOlumes, Imp. 8vo, doth lettered (pub. at U, lit. td,), U. lis. td. 



MALCOLM'S MEMOIR OF CENTRAL INDIA. Two vols. Svo, third editioa, vtlii lane 
map (pub. at U. 8*. ), cloth, 18s. iSt 

MARTlNS(r^ONTGOMERY] BRITrSHCOLONtALUBRARYr rannlnraiiot^alu 

uii AudiEnilk- Dif»rj-ir''-Sr'Ji of all the ColonlM uF Itin BrltEib Jliu[^, Hud eiQ^miW t^ 
Jli*tnt^-— I'hjfftlCil G f i^craplbJf-^Q CD IcMTT— CU mmtc^-A nJmaln. Vamliole, and MIclci^kI SCuif* 
dflms— Ofl*ernintfCH-'F]Tiance— J*i51tarf Defence— CommertB — Shlppbl|r^11 uti^Ur? Kjsteoi— > 
BfLlMlfjA—Pf^pMlstlQTij WliL^ii and Cul^^urAl - tilduaiUon tdd tlie Fred— EmUntJoin— Socbi 
etkte, |te,t or «af1i SelUemielil. lfoi!illcl«4l vD OiUrUI ttid Public DtpCura«iiTi» nirnltbod if 
QovDnirient,t}]« Hon. £aAi In^ls CoBij^KiTf Kc. [JlufetnUtd b; origlsaJ Msjn and Platei. 
IQ urhl<, fi:»ota(:m)j frro Spills'. Rt If. J. clolh, U, i^. 

Thtmn la iPOls. CflntiUii ilit £ »!Jlit fro, ^frhaLEni, vlLb a few adJItloiiM. Ea<& vdtqaie of tha 
abOTB ■erlpA 1i f dintUele (n itielf^ qiul mcylA ar|Urmte]j', mi rol^vip ^tly fyL t^- 

Vi>L 1.— Tua CA^4[ii.£, U^p^4 A Mtl Low am. 

TalpJi^^^aw KdUiTM -Kalxm, Vav I>[aMiv^ L^xihi Swak Rrtxa, and StivsK An* 



VwTlII.— Tkb Capb ov Good Hops, Mawnvataad Sxtchbi£bb. 

VoL IV.— Thk Wbst IroiBs. Vol. I.-Wamaica, Honduras, Trinidad, Vobago, 



J the Virfcin Isles. 

Vol. v.— Thb West Ixdies. Vol. n.~Brltish Quiaaa, BarbadocsL St. Loda, St. Vfaeea^ 
Domerara, Essequibo, Berbice, AnguUla, Tortola, St. Kitt's, Barbuda, Antigua, MoBtaanal« 
Dominica, and Nevis. 

Vol. Vr.— Nova Sec 
Thx Bxxjivoas, NxwrrovaDi,Ain>, I 

«-. ...w "-TA,Tl 



ominica, and Nevis. 

Vol. vr.— Nova Scotia, Nbw Bkvhbwick, Caps Bretov, Pbivcb Bbwabd'S laia, 

Hx BxxjivoAS, NxwrovaDi,Air2), and Hvdsok's Bat. 

Vol. VII.— OiBaAX.TAiu Malta, The Ioviak IsiJk.Nt>s, kc. 

Vol. VIII.— The Bast I vdies. Vol. I. containing Bengal, Mafraa, Bombay, Agra, JMu 



Vol. X.— BeITISH POSSESStOKS IW THE TVDIAV AVD ATLAjmC OCBAVB, TIb.— CntOB, 

Bmaag, Malacca. Singapore, Sierra Leone th«p Gambia, Cai«o Coast Castle, Aoera, tta falk- 
4did Islands, St. Ue:eua and AsceasUa 



PUBLISHED OR SOLD BT B. O. BOHV* 19 

MARTIN'S (MONTGOMERY) CHINA, PoIiUcftl, ComnMieU. and SoeUL T«« vol*, 
avo, « naps, •tatisUoa ublea, ke. (pittb. at II. 4$,), elolh, 14c. IM7 

MAXWELL'S UFE OF THE DUKE OF WELLINGTON. » handaome Tolnmea, Iro. 
EmbellMMd with nvmerona btehly-finlahed Line-EngtaTinirt by CoorsR and other •minent 
Artlats, tonaliting of Battle-Pieoea. Portralu, Military Plana and Mapa; beaidea a treat 
tnuiabar of fin* VTood EngrarinKa. (Pub. at 3^ 7«.), elegant in gilt cloth, \U 16«. Large paper, 
IndU proafs (pab. at il. ), vilt cloth, U. St. 18S9-41 

** Mr. kfcxwell's * Life or tiie Duke of Wellington,' In onr opinion, has no rival among similar 

pnbllcatioia of the day Wc prononnce It fVee firom flatterr and Immbaat, auecinct 

and mast«tl7 The type and mechanical execution are aamirahle; the plans of 

"battles and sieges nvmerona. ample, and useful; the portraits of the Dulce and his warrior 
contemporiries many and nlthful; the battle pictures animated and brilliant; and the 
vignettes <^ costumes and manners worthy of the military genius of Horace Vemet himselL*'— 



MILL'S ELEMENTS OF POLITICAL ECONOMY, new Edition, revised and eomcted, 
•TO (pub. at 9$. ), cloth, 3«. 6d. 1844 

MILTON'S WORKS, BOTH PROSE AND POETICAL, with an Introduetoiy ReTlew, 
by FI.BTCHXR, complete in 1 thick vol. imperial 8to (nub. at I/. 5t.), cloth lettered, li. U. U3t 
This is tin only complete edition of Milton's Prose works, at a moderate price. 

MITFORD'S HISTORY OF GREECE, BY LORD REDESDALE, the Chronology eor- 
rceted and compared with Ctinton't Faiti HelUiuci, by KiKo, (Cadell's last and much &e best 
Edition, 1838) 8 vols. 8vo (pah. at 4^. 4«.), gilt cloth, tU I8a. 

Tree-marbled calf extra, bv Clarkb, 4/. 4*. 

In respect to this new and Improved edition, one of the most eminent seholara of the present 
dav has expressed his opinion tliat "the increased advantages given to it have doubled the 
original value of the worx." 

It should be observed tliat the numerous additions and the amended Chronology, flnom that 
vahiable performance, the fhsti HeUmiei, axe suluoined in the shape of Notes, so as not to 
Interfere with the integritr of the text. 

As there are many editions of Mitford's Greece before the public, It may be necessary to 
observe that the present octavo edition is the only one which contains Mr. Kfaig's last correo- 
ttons and additions (which, as stated in his advertiaement, are material) ; it ia at the same 
time the only edition which ahould at the preaent day be cboeen for the gentleman'a library, 
bring the handsomest, the most correct, and the most complete. 

Lord Byron says of Mitford, ** His is the best Modem History of Greece in any language, 
and he hi perhaps the best of all modem historiaaa ^hataoever. His virtues are Icamfaig, 
labour, reaearch, and earnestness." 



•• Cnisidered with respect, not only to the whole seriee of ancient events which It eomprisoa, 
ont also to anv very prominent portion of that series, Mr. Mltfonl's History la the best that 
has appeared smce the days of Xenophon."— filiM&Kr^A Review. 



MONSTRELETS CHRONICLES OF ENGLAND AND FRANCE, by Coloiwl 
JoHKxs, with Notes, and upwards of 100 Woodcuts (uniform with F^oissart), 3 vols, anpor- 
royal tvo, cloth lettered (pub. at U. 10«.), IL 4t. 

MOORE'S (THOMAS) EPICUREAN, A TALE; AND ALCIPHRON, A POEM. 

TtJRWK's Illustrated Edition, fcap. 8vo, 4 IteautlM Engravings (pub. at 10a. ed.), cloth, U., 
or elegantly bound in morocco, 7'. 6d. Itsg 

MORES UTOPIA, OR, THE HAPPY REPUBLIC, a Philosophical Romance; to which 

is added, THE NEW ATLANTIS, by Lokd Bacov; with a PreUminanr Dhwourse. and 

Kotes, by J. A. St. Johk, fcap. fvo (pub. at 6r.), cloth, 4«. 6d.— With the Lffe of Sir Thomaa 

• Ifore, by Si» Javks Macxixtosh, a vols. fcap. Svo, cloth, St. 1845 

NELSON'S LETTERS AND DISPATCHES* by Sir lUmus Nicolas, 7 vola.lvo (pub. 
at &U lOi. ), cloth, 3^. 10«. 184S-46 

NIEBUHR'S HISTORY OF ROME enltomiaed, with Chronological Tablea and aa Ap- 
pendix, by Travkrs Twiss, B.C.L. 3 vols. 8vo, cloth (pnb. at 1^ 1<.), lOt. fid. 
.. the same, in calf, gilt (for school prixes), ist. 

OSSIAN'S POEMS, translated by Macphbbsox. with Dissertations concerning the Era and 
PoenmofOsaiAK; and Dr. Blair's Critical Disaertation, complete In 1 neatly printed vol. 
18mo, Frontispiece ( pub. at 4«. ), cloth, 3«. 1844 

OUSELEY'S (SIR WILLIAM) TRAVELS IN VARIOUS COUNTRIES OF THE 
BAST, MORE PARTICULARLY PERSIA; with Extracts lh>m rare and valuable OrienM 
MaauscripU; and 80 Plates and Maps, 3 vols. 4to (pub. at 11/.), extra cloth boards, St, Sa. 

OXFORD ENGUSH PRIZE ESSAYS, new Edition, brought down to 1836, « vols. aowB 
•vo, cloth lettered (pub. at 2i. 5«.), 1/. Sa. 

PARDOE'S (MISS) CITY OF THE MAGYAR. Or Hunnryandher Tnitltntlons In las*. 
40, 3 vols. 8VO, with 9 Engravings (pub. at U. lis. id.), gilt cloth, 10^ 6d. 1840 

PARRY'S CAMBRIAN PLUTARCH, comprising Memoirs of some of the most Eminent 
**•-•-•■ "' — n the earliest times to the present, 8vo (pub. at lOt. W.), cloth, 5«. 1834 



PERCrS REUQUES OF ANCIENT ENGLISH POETRY, consisting of Old Heroic 
Ballads, Songs, and other Pieces of our Earlier Poets, toiretber with some few of later date, 
opious Glossary, complete in 1 voL medium 8vo. New aitd elegant Edition, with beau- 
._-, . - cloth, gilt, 7*. ad. 1844 






Relioues of Ancient 



and a copious Glossary, complete in 1 voL medium 8vo. New aitd elegant 
tifolly engraved Title and Frontispiece, by Stephakoff (puh. at ir>«.), ck 

••But above all, I then first became acquainted with Bishop Percy^s ♦ , «„.. 

Poetry.' The first time, too, I could scrape a few shillings together, I bought unto myself « 
oopy of these beloved volumes:. nor do I bcUove I ever read a book half ao frequently, or with 
iJRr the enthnsiasm.*'->a> ITaber Sref ^ 

** Percy's Rcliques are the most agreeable acleetion, pofhapa, which exiita In any UnpMM." 
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■OPULJUl CRMMIA EXPLAINED AND ILLUSTRATED. Br Johv Trass iAoltet 
'^iSS^ISlMBWSr'lUMKted London H»W8,") tliicV ta^>. Svo. vloMm^ty Uc 

DBIAR'B UFC OF EDMUND BURKE. «tth «DpubHsh0d Bpecunens of his poetry ami 
' BttJt. Sdlwl mS tapwed fifi^n, 8to. Portrait aud AuW»pbs (pub. «t "••>.;§; 

^?%£uont bellng. In portpknou and forcible language. "-«u«r/«rfjf Aevinr. 

PRIOR'S LIFE OF OLIVER GOLDSMITH, fttmi a variety ofOrisinalSourcei, 2 vols. 8»o. 
KndSomely prtatedipiib. at II. lte.J, f ilt cloih, I2». ^^. ^_ ^, ^ ^, l?37 

^?SeiM worth ir thUi h|o«t»p6y conalata in the many strgciiy anecdotes which Mr. Fnor 
baa gathered In the coune of bU anxious researches among Qol&mith's surviving acyiann- 
ancS andthe ImmedUte descendanU of his personal friends in London, and relations in 
IrelajKl: above all. in the rich mass of the poets own famHiar letters, which he has becH 
eSSed to bring together for the first time. No poet's letters in the world, not even those ot 
Cowper, appear to us more interesting.*'— tfiun^er^y Review. 

RAFFLES' HISTORY OF JAVA, AND LIFE, with an account of Bencoolen, and Details 

" of te(^wiiw and Resources of tbe Indian Archipelago. Edited by Lady Raffles. 
ToBvther 4 vols. »vo, and a splendid quarto atlas, containing upwards of 100 Plates by Da kiei^ 
mnj finely coloured ( pub. at 4^ 14t.), ctoth, iU b. :83o-Jj 

RICH'S BABYLON AND PERSEPOLIS, viz. Narrative of a Journey to the Site of 

" fi5lo?r?»o MJioIn on the KulnsTRemi/^ks on the 'I^jpography of Ancient Babylon, h, 
Maior Rkmvxli.: NarraUve of a Journey to Persepolis, with hitherto unpublished Cunciforui 
JSSSipBons. avi. Mapa and PUtes (pub. at 1/. l..f, cloth, lo.. tut. Du^nan, mu 

RITSON-S VARIOUS WORKS AND METRICAL ROMANCES, as PaWisi»edi.y 
Plckerine.the 8eCvl»:-Robln Hood, 2 vols.-Annals of the Caledonians, •> voU.-Ancfeflt 
8o?S "iSbsIiSs. J vola.-Memolrs of the CelU, 1 vol.-yfe of King Arthur, I voJ.-AncieBi 
PoDiilar Poetry. 1 voU— Fairy Tales, 1 vol.— Letters aud Memoirs of Ritsou, 2 vols: together 
12 vols, post Svo (pub. at 0/. Se, 6d.), cloth gil^ M. 8#. 1827-33 

Or aepartUly a$fotloitm : 

RITSON'S ROBIN HOOD, a Collection of Ancient Poems, Songa, and Ballads, reUtive to that 
wjlebrated OutUw ; with Historical Anecdotes of his Life. 2 vols. Itto. 

RITSON'S ANNALS OF THE CALEDONIANS, PICTS, AND SCOTS. 2 vols. 16*. 

RITSON'S MEMOIRS OF THE CELTS OR OAULS. lOi. 

RITS0N*8 ANCIENT 80N08 AND BALLADS. 2 voU. 18*. 

RITSON'S PIECES OP ANCIENT POPULAR POETRY. Post Svo, 7t. 

RITSON'S FAIRT TALES, new first collected ; to which are pcefized two DisaerUtioat^L Oe 
Pigmies. 2. On Fairies, 8f. 

RITSON'S LIFE AND LETTERS OF JOSEPH RITSON, Esd. edited ftom Orlginali in th» 
Possession of hte Nephew, by Sir Habkis Nicolas, 3 vols. I6«. 

«* No library can be called complete in old Eniclbih lore, whteh has not the whole of the pro- 
auctions of th'is laborious and successful antiquarv."— WlAeRtfam. 
•* Joseph Ritson was an antiquary of the first order."— QK«r<er4r Jtevkw, 

ROBINSON CRUSOE, Cabinet Pictorial Edition, including hU Fnrttcr Adventures, with 
Life of Defoe, &c. upwards of 60 fine Woodcuts, fh»m Desigas by Haatby, fci^i. Bvo, New 
and improved Edition, with additional cuts, cloth gilt, it, IStf 

The only smaU edition which is quite complete. • . ... « ...w . 

** Perhaps there extets no work, either of instruetion or entertidnroent, in the English lan- 
guage which has been more generally read, or more deservedly admired, than the Lifis and 
Adventures of Robinson Cr isoe."— Sir Walter Seott, 

RODNEY'S (LORD) LIFE, by Lteet..Gcn. Muitoy, New Edition, fcap. Svo, Portrdt, cMh 

(pub.at6«.),3«.6d. 
ROLUN'S ANCIENT HISTORY, a New and complete Edition, with engraved Frontispieces 

and 7 Maps. 2 vols, bound in 1 stout handsome vol. royal Svo (pub. at U. 4«.), cloth, 12*. 1M4 
The only complete ulition in a compaci form ; it is uniform in size and appeannee with 

Moxon's Series of Dramatists, &c. The previous editions of Rollin in a single volume are 

greatly abridged, and contain scarcely hall the work. 

ROSCOE'S UFE AND PONTIFICATE OF LEO THE TENTH. New and much 
improved Edition, edited by his Son, Thomas Roscoe. Complete in 1 stout vol. Svo, closely 
but very handsomely printed, illustrated by 3 fine Portraits, aud muuerous illustrative En- 
gravings, as head and tail-pieces, cloth, It. U. IMS 

ROSCOE'S LIFE OF LORENZO Ot MEDICI, CALLED "THE MAGNIFICENT. " 

New and much improved Edition, edited by his Son, Thomas Boscob. Complete la 1 stout, 
vol. Svo, closely but very handsomely printed, illustrated by numerous Engravhiga, introdured 
as head and Utl-pieces, cloth, 12*. .„ « . . ^ a, i*** 

** I have not terms sufflcient to express my admiration of Mr. Roscoe's genius and ernditioD,' 
or my gratitude for the amusement and information I have received. I recommend his labours 
to our country as works of unquestionable genius and uncommon merit. They add the name of 
Roscoe to the very first rank ot Englbb Claaslcal Historians."— IfoMAiat, Pmrnutet^tAler^wre. 

*' Roscoe is, I think, by far the best of our Hlstoriaaa, both for beauty of al^ie and for deep 
reflections; and his translations of poetry are equal to the originals.' —WeAfute^ EetHttf Oifwd^ 

ROSCOE'S ILLUSTRATIONS, HISTORICAL AND CRITICAL,, of tiie Life of 
Lorenzo de Medici, with an Appendix of Original Documents. Svo, Portrait uX Lorenzo, and 
Plates (pub. at 14*.). boards, 7'-, or in 4to, yrintmt to match the original edition. Portrait 
-and Plates (pub. at 1/. 11*. &/.), boarda, 10^ 

*•* This volume is supplementary te all editlous of the work« 
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fftOXBUROHC BALLADS, •ilt^ hj Jorv Payits Colms*, pMt4to,bentlMlri«liitt« 
fey WstmirojuK, and «infcel*'jj»<t wUh M cuitewi Woodcau, half bound morocoo, la the 
mukmtfk styto (pah. at U. ^.aw- >M7 

SCQTTB (SIR WALTEw) POETICAL WORKS. Containing Layof tho Laat Mtaitio!. 
MamioB, Lady ofthe LaFo, Don Roderie, Rokaby, Ballada, Lyrics, and Soon, with Moles 
and a Lift of the Author, complete in one oleganUy printed toL ISmo, PortnTt and Frontis- 
piece (pub. at fi«.)i cloth, i», Gd. 1S4S 

SHAKESPEARE'S PLAYS AND POEMS. Valpt'b Cabinet Pictorial Edition, with^LifB, 
OioBiarial Hotee, and Historical Dlgoeta of each Play, fte. 18 toIi. fcap. Sto, with 171 Plates 
engraved ob ttecl after d«dna of tte most distinguished British Artists, also FUc-aimllee ,/ 
aU the kaowa Autogiapha of Ihakespeaiv (pub. at 91. Uf.), cloth, richly gilt, U, M. IMS 

SHAKSPEARE'S PLAYS AND POEMS, ia l vol. gro, with Explanatory Notes, and a 
Memoir by Da. Jouraov, portrait (pub. at 15*.), cloth, 7<. Od. 

8HAKSPEARE3 PLAYS AMD POEMS, Podcet Edition, with a Life by AM^reaa 
CHAXJiaas, complete la I thick vol. l2mo, printed in a Diamond type, with 40 steel Engrav- 
tags (pub. at lOc ed.), eloth, fa. 184S 

SHERIDAN'S (THE RIGHT HON. R. BRINSLEY) SPEECHES, with a Sketch of his 
Lifc, Edited by a Coaatttutional Friend. Mew and baadsome library Sditloa, with Portrait, 
compute ia > vole. Iro (pub. at SI. fa.), cloth, ISfc lt4S 

'• Whaterer Sheridan has done, has been par ererllaice, always the bett of its kind. He has 

. . . ._.- ••', the 6*te drama (The Duenna), the fa*«lkTce(TI>e 

a Oarrick) : and to crown all, delivered the very 
r conceived or heard in this country."— iTyroa. 

SHIPWRECKS AND DISASTERS AT SEA; namtlTes of the most remaricahle Wrecks. 
Conflagrations, Mutinies, ftc. comprising the "Loss of the Wager," "Mutiny of the Bounty," 
ftc. 12mo, frontispiece and vignette (pub. at fa.), cloth, 3«. 1S46 

SMOLLETTS WORK8» Edited by Boscoa. Complete in l vol. (Roderick Random, Hum. 
phrey Clinker, Peregrine Pickle, Lanncelot Oreaves, Count Fathom, Adventures of an Atom, 
TraveU, Plays, &c.) Medium Sto, with SI capital rlates, by CaviKsuAva (pub. at 1/. fa.), 
cloth gilt, Ifa. 184» 

« Perhaps no books ever written excited such peala of InexUnguishablB laaghtec as Smol- 
lett's."— Or WaUer Seott. 

SOUTHEY^ LIVES OF UNEDUCATED POETS. To which are added, "Attempte In 
Yerae," by Joux Jovas, an Old Servant. Crown 8vo (pub. at ifa. 6ci.), cloth, fa. Od. 

Murray, 1836 

SPENSER'S POETICAL WORKS. Complete, wHh Introductory ObservaUons on the 
Faerie Queen, and Olosaarial Motes, handsomeis printed in » vols, post Svo, fine Portrait 
(pub.atS<.U*.6d.),cloth, U.fa. r -^ j^^ 

STERNE'S WORKS, complete la l toL tvo, Pertraft and Tlgnette (pub. at ifa.), cloth, Ifa. td, 

ST. PIERRE'S WORKS, including the "Studies of Nature." "Paul and Virginia," and the 
"Indian Cottage," wHh a Memoir of the Author, and Motes, by the Bar. E. CLAaxa, 
complete la 2 thick vols. fcap. 8vo, Portrait aad Frontiqpieces (pub. at Ifa.), cloth, 7«. 184g 

SWIFTS WORKS, Edited by Boscoa. Complete in S vols. Medium Svo, Portrait (pub. at 
1/. Ifa.), cloth gilt, II. fa. U4t 

«* Whoever in the three kingdoms has any books at all, has Swift."- £ord Clwf«r>Mi. 

TAYLOR'S (W. B. S.) HISTORY OF THE UNIVERSITY OF DUBUN, 

Wood Engravinga of tta Buildings and Academic Costumes (pub. at U,), cloth, 7«. fa 

THIERS' HISTORY OF THE FRENCH REVOLUTION, the lo parte ia i thick vol. 
royal Svo, handsomely printed, doth lettered (pub. at II. fa.), lot. 

"' the same, the parte aeparately, each (pub. at fa. 6d.) fa. faf. 

TH4ERS' HISTORY OF THE CONSULATE AND EMPIRE OF NAPOLEON, 
the 10 pute ia 1 ttkk volame, royal svo, handsomely printed, cloth letlend (pub. at If. fa.), 
Ifa. 

the aame, the parte aeparately, each (pub. at 2a. 6d.) fa. 6d. 

^TUCKER'S UGHT OF NATURE PURSUED. Complete ia s vola. two (pub. at il. ifa.), 

Clolli, Ifa. Ig4» 

"The * Light of Mature* la a work which, after much coaslderatlon, I thiak myaelf autho- 

rized to call the nwat original and profound that haa ever appeared on moral philosophy."— Sir 

.TYTLER'S^ELEMENTS OF GENERAL HISTORY, New EdiUes, thick Ume (sss 
closely printed pages), steel ikontlsplece (pub. at fa. ) doth, fa. Cd. 1847 

WADE'S BRITISH HISTORY, CHRONOLOGICALLY ARRANGED. Comprehending 
a elaaailted Andysis of Evente and Occunrences in Church and State, and of the Constttutional, 
Peliticd, Commercial, tntellectnaU and Socid Progress of the United Kingdom, tnm the first 
Invasion by the Romans to the Accession of ttueen Victoria, with very coploua Index aaa 
Supplement. New Eoltlon. 1 large and remarkably thick vol. royd Svo (1890 pagea), 
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WATERSTQN'S CYCLOP>EDIA OF COMMERCE, MBRCAHTILS, LAW, FINANCX, 
COMlf SflblAL, OKOORAPHT AND NAVIOATIOlf. R«w BdUloa, faiela<fi]i« tke Ne* 
Tariff (complete to tbc preeent time) ; the Freneb Tariff, as flu- h it coscenu tlifei roontry; 
wmI a Treetiw on the Principles, Pnetlee, and HiKtory of Commerce, by J. &. II'Cvxxoch. 
I very thkk chieely printed vol. Bro (NO pagM), vith 4 Mapa (pub. at 11. «».), artra cMh, 
Sli. 9d. 1M7 

**T1iia capital work will lie fomid amoat valuable manvai to ererr coamereial maa. and a 
vaelbl book to the general reader. 

WEBSTER'S ^ENLARGED DICTIONARY OF THE ENGLISH LANGUAGE, 
Contalnine tbc whole of the former editions, and larire addltiom. *u which is prefixed aa lacte- 
duetory iHaserUtlon oa tb« connection of the languaires of Westi-m A«U and Bwope, edited 
by CnAVHCKT A. OooDKicR, in one thick elegantly printed volume, 4co., doth, tL la. (Ihe 
most complete dictionary extant). IMS 

WHITE'S FARRIERY, improved by BoB8Z3^ Sv0| with plalea ei«raved on Steel (pub. at Ma.), 
cloth, 7f. ISiy 

WHYTE-S HISTORY OF THE BRITISH TURF. FBOM THB BABLIB8T FEBIOD 
TO TUB PRESENT DAY. 2 voU. 8vo, Plates (pub. at 11. to.), cloth, ISt. IIM 

WILUS'S PENCILUNGS BY THE WAY. A new and beantlftil Edition, wilk additlw, 
fean. tro, fine Portrait and Plates (pub. at Ot.). extra red Turicey eloth, rkblr gUt baek, ah §d. 
** A lively record of first impressions, conTcylnf vividly what was seen, hevd, and ibl^ bTaa 
active and inquisitive traveller, through some or the most Interesting parU of Europe. Bis 
curiosity and love of enterprise are unbounded. The narrative la told Is eaay, flueat language, 
with a poet's power of Illustration."— fdiaiiuy* Jit»iew, 

WORCESTER'S NEW CRITICAL AND PRONOUNCING DICTIONARY OF 
THB BNOLIBH LANGUAGE, to which la added Walker's Key. and a Pronouaciiig Teca- 
bulary of modern Geographical Names, thick Imperial Svo (pub. at li. 5s.), cloth. Us. W7 
*•* The most extensive catalogue of words ever pioduoed. 

WRANQELLS EXPEDITION TO SIBERIA A^D THE POLAR SEA^adltadby 
Ueuu-CoL Sabine, thick 12mo, large map and port. ( pub. at S«. ), doth, is. 6d. ia«4 

WRIGHTS COURT HAND RESTORED, orthn Student assisted la reading oM eharters 
deeds, ftc. amall 4to, U plates (pub. at U. »>. ), cloth, ISt. lltf 
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BINGHAM'S ANTIQUITIES OF THE CHRISTIAN CHURCH. New and L_. 

Edition, careAiUy revised, with an enlarged Index. S vols. impl. Svo, cloth, U. lis. 6d. lue 
*<Bhigham Is a writer who does equal honour to the English clergy and to tiie Bi^ilish 
imtlon, and whose learning is only to be equalled by his moderation and Impaztiallty.**— 
Quarterly Ewiet^ 

BUNYAN'S PILGRIM'S PROGRESS, aulte complete, with a Life and Notes, bv the Bev 
T. Scott. Fcap. 12mo, with 25 fine fUll-slzed Woodcuts by Harvet, containing all In 
Bouthey'a edition; also a fine P^ntlsplece and Vignette, doth, S«. 6d. UM 

CALMETS DICTIONARY OF THE BIBLE, WITH THE BIBLICAL FRAG 

MBNT8, by the late Chaxlss Taixok. 5 vols. 4to, Illustrated by 202 Copper-plate En- 
gravings. Eighth greatly enlarged Edition, beantlTully printed on fine wove paper (pub. at 
fw. 10?.), gilt cloth, Vl4f.M. IW 

"Mr. Taylor's improved editlott of Calmet's Dictionary Is indispensably neeessarv to every 
Biblical Student. Tlie additions made under the title of * Fragments' ara extracted fhnn the 
most rare and authentic Voyages and Travels into Judea and other Oriental countries; and 
comprehend an assemblage of curious and illustrative descriptions, explanatory of Scripture 
Incidents, customs, and mannen, which could not possibly be explained by aaty other medran. 
The numerous engravings throw great light on Oriental ciistonu."— i7onw. 

CALMET'S DICTIONARY OF THE HOLY BIBLE, abridged, l latge vol. imperial Svo, 
WoodcuU and Haps (pub. at 1^ 4».), cloth, 15*. IM7 

CARY'S TESTIMONIES Of THE FATHERS OF THE FIRST FOUR CENTU- 
RIES, TO THE CONSTITUTION AND DOCTRINES OP THE CHURCH OF 
ENGLAND, as set forth in the XXXIX Articles, Svo (pub. at 12«.), cloth, 7«. 6d. 

OjE/brd, miefs. 
** This work may be classed with those of Pearson and Bishop Bull; and such a claaaUc*- 
Uon is no mean honour."— CAuroA q^EngUmd Qwrrterdr. 

CHARNOCK'S DISCOURSES UPON THE EXISTENCE AND ATTRIBUTES 
OF GOO. Complete In 1 thick cloaely printed voL Svo, with Portr^t (pub. at 11*.). 

**Penpleuity and depth, metaphysical sublimity and evangelical almpUdty, immcnae leata- 

ing but inrefhigable reasoning, conspire to render this performance one of the most Inastlmable 

Ructions that ever did honour to the sanctified Judgment and genius of a humaa balii.'*^ 
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CHJIfSTlAN EVIDENCES. ConMalBf the followliig Mteemed Treatfui. vllh PrdhlMF 
MMMia If th« Bav. J. 8. Mbmes, L.L.D. tIs :~Watiioii'i Apology for ChrbtlaBtty; WaiMoafk 
Apoloty fer th« Bible: Paley's ETldeiicet of Christianity; Paley's Hor» Pealln»; JcBya'e 
laftenal Bvidenee of tte Cbriatkn BeUgloii: LeeUe's Truth of Christianity Demonetnted; 
JLesIle'a Short and Easy Method with the Deists; Leslie's Short and Easy Method with the 
Jews; Chandler's Plidn Reasons for being a Christian: Lyttleton on the Conversion of St. 
TmI; CampbeU'B DissertatioB on Miracles; Slierlock's T^l of the WUneaaes, with Sequel; 
West on the Besnrrection. In l toL royal 8*0 (pub. at 14«.)t cloth, Ito. lUS 

CHRISTIAN TREASURY. Conslsttag of the following Expoiitloni and Treatises, Edited by 
MxMxa, tIx:— Macee's Discourses and Dissertations on the Scriptural Doctrines of Atonement 
and Saerlfice; Withesspoon's Practical T»eati>e on Kegeneratlon ; Boston's Crook la the Lot; 
QuUd's Moses Unrelled ; Ouild's HsrmonT of all the Prophets ; Less'a Authenticity, Un- 
eoimpted Preserratlon, and Credibility of the New Testament; Stuart's Letters on tha 
SiTlBity of Christ. In iTotmyal 8to (pub.at 13«.), cloth,8«. 1M« 

CRUDEN'S CONCORDANCE TO THE OLD AND NEW TESTAMENT, leviaed 
and condanscd by O. H. HAmrAT, thick ISmo, beantifully printed (puh. at 6t.), cloth, to. 6d. ' 

** An ntremely vietty and very cheap edition. It contains all that la useftal In the original 
traik, omltttai* only prmoaitlons, ooafunctlons, ftc. which can never be made available for 
pnrpeaeaofiCMrence. Indeed it la all that the Scripture student can desire."- ~ 



FULLER'S (REV. ANDREW) COMPLETE WORKS; with a Memoir of bis Life,byhla 
Boa, 1 large vol. imperial 8vo, New Edition, Portrait (pub. at U. 10<. ), cloth, 1^ U. 184S 

QREGORY^CDR. OLINTHUS) LETTERS ON THE EVIDENCES. DOCTRINES, 
AVB BVTIES OF THB CHBI8TIAN BBLIGION, addressed to a Friend. Eighth Edltioai 
vMh iMunr Addltiona and Correetlona. Complete in 1 thick weU-prlnted voL fcap. Svo (pub. 
at y«. (MJ* cloth, Ss. 1846^ 

**We earnestly recommend this work to the attentive perusal of all cultivated minds. Wa 
are aeqnaiated with no book In the circle of English Literature which la equally calculated to 
gtveroiuv persons just vlewa of the evidence, tiie nature, and the importaaoe of revealed 

QRAVES'S (DEAN) LECTURES ON THE PENTATEUCH, svo, New Ediaon (pub. 
. at Us.}, doth, 9s. It0 

HALL'S (BISHOP) ENTIRE WORKS, vlth an account of his Life and Sufferings. New 
BdMoB, with considerable Additions, a Translation of all the Latin Pieces, anJ a Glossanr, 
Xodlcea, and Notes, by the Bar. Pxxajt Haxl, 12 vol^. Svo, Portrait (puh. at 7'. 4«.), cloth, 5/. 



HALL'S (THE REV. ROBERT) COMPLETE WORKS, with a Memoir of his Lifo, by 
Dr. OucKTHtTS OftBOOKTfRnd Observations on his Character as a Preacher, by John Fosteh, 
Author of Essays on Popular Ignorance, &c. 6 vols. 8vo, handsomely printed, with beautUu 
Portrait (pub. at Si. 16t.), cloth, contents lettered, IL il«. 6d. 

The same, printed in a smaller size. 6 vols. fcap. 8vo, 1^. U. cloth, lettered. 

*' Whoever wishee to see the English language in it* perfection must read the writings of that 
great Divine, Robert Hall. He comblnee the beauties of Jokkson, Aduisoit, and BuRxa, 
without their Imperfections."— DiuraAi SUwart. 

** I eaanot do better than refer the academic reader to the immortal works of Robert Kali. 
For moral grandeur, for Christian truth, and for subliralty, we may doubt whether they hav* 
thdr match la the sacred oratory of any age or country."— Pro/rMor Sedgwiek. 

**The name of Robert Hall will be placed by posterity among thgbest writers of the age, as 
well as the moet vigorous defonders of religious truth, and the brightest examples of Christlaa 
Ckartl7.*'-Afr/. ifoctia/otA. 

HENRrS (MATTHEW) COMMENTARY ON THE BIBLE, by BicKaHSTXTii. In 
• v«b. Mo, New EdltloB, printed on fine paper (pub. at s^. 9*. ), cloth, Sf. ISs. id, 1849 

HILL'S (REV. ROWLAND) MEMOIRS, by his Friend, the Rev. W. Johbs, Edited, with 
a FreAea, by the Bev. Jaxxs SHaftMJkX (Rowxano HrLL's Soecessor as Minister of Surrey 
Cbnal). Second Bdltloa, carefully revised, thick post 8vo, fine Stael Portrait (pub. at 10«.) 

HOPKINS'S (BISHOP) WHOLE WORK$, with a memotar of the Author, In l thick vol. 

royal svo (pub. at is*.), doth, 14*. The same, with a ^tty extensive general Index of Texts 

and Snhieets. 9 vols, taytl Svo (pub. at \l. 4«. ), cloth, 18*. 1841 

•* Bishop Hopkins's worics form of themselves a sound body of divinity. He Is clear, vehe 

nent, aad persnaslva."— BintereteM. 

HOWE'S WORKS, «iib Life, by Cai.axt, 1 large vol. Imperial Svo, Portrait (pub. at IL iSk), 

^rth, U. 10s. tSSS- 

« ihave learned flur more flrom John Howe tlian from any other author I ever read. There 

li aa aatonldilng magnlflcence In ' ' 

poritaa divines.^'— Aoiert HaU, 

HUNTINGDON'S (COUNTESS OF) LIFE AND TIMES. By a Member of the Houses 
of Shiriey and Basdi«s. Sixth Thousand, with a copious Index. S large vols. 8vo, Portraits 
oftha Coaatess, WhStefleld, and Wesley (pub. at U. 4«.), cloth, I4s. 1844 

HUNTINGDON'S (REV. W.) WORKS, Edited by his Son, 6 vols. Svo, Portraits and Plates 
(F«h. at Si. IS*. ««{.), etoth, U. Sk 

LllQHTONS (ARCHBISHOP) WHOLE WORKS: to which is prehxed a Life of the 
Antiiar, hj the Bev. N. T. Pxaxsov. New Edition, a thick vols. Svo, Portrait (psb. at li. 4*. 1 
«itra«Mb,lCfc The only complete EdiUoa. IM* 
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LOOHTOirS COMMENTAirr ON PETER; «ltli Life, by PsAUoir. ew,Uf» to i 
tkkk baa^Mualj priatcd voL tvo, Portiait (pub. at iSk), dotb, th iiH 

UVE8 or THE ENQUSH SAINT8. By the Rbt. J. R. Nswitav ud etkus, t4 wk. 

UBM < pub. ••><.•■.), M««d In onuiiMntad oovers, li. 1«. . fl|M^ 

M'CRIE'8 UFE Of JOHN KNOX, with TllastraUoni of the Ulctonr of the RefbnnatiM la 
Scotlaad. Mew EdMoii vith Bomereus AddMMM, and a Memoir, fte. by Avvskw Cucmoa. 
Fcap. ivo ( pub. at S«. }, cloth, 3c 64, IM 

MAOPS (ARCHBISHOP) WORKS, comprlsinr Dkconrsea and DiasertatioBa w the 
2f''»*2fH5'*W**! ©'Atonement and Sacrifice: Senuons, and Visitation Chargea. With a 
Mcmotar af hia Ufa, by the Hev. A. H. Kbxx v, O.b. 3 voU. Svo (pab. at U. C«. ), ctotli* Ub. 

IStt 

('Dlac^en nich deep research, yield* so much valuable Information, am! affords ao manr 

^'f^I*^.^ the reflatatloa oferror, as to coastkate the most valuable treasve of l^Salical !««•&£ 

of which a Chiiatlan scholar can be poasesaed."— CAmMoa Observer^ ^^ 

MOKE'S (HANNAH) LIFE. )>y the Rev. Hrvkt Thomsok, post tvo, pibitM aatfondr 
with imr woffka. Portrait, and Wood Ensravlngs (pub. at 12«.), extra cloth, 6». CaaeU^un 
**Thia may be called tlie oflkial edition of Hannah More's Life. It brines so mnch new and 
inteinntiBff matter into the field respectinfr her, that it vUl receive a hearty welcome tnm the 
publle. Among the rest, the particulars of most of her publications will reward the curiority 
of literary readers."— literary Ca^«#. ' 

MORES (HANNAH) SPIRIT OF PRAYER, fcap. 8vo,PortrAU (pub. at 6s.)» doth, u. 

CadeUfWS 

'^^"f f J^^'tf'ft"^ STORIES FOR THE MIDDLE RANKS OF SOCIETY, 

and Tales for the Common People, 2 vols, poet Svo (pub. at 14*.), cloth, 9t. Ca^l^ 1330 

MORE'S (HANNAH) POETICAL WORKS, poat tvo (pub. at Sk), cloth, 3«. erf. 

CodMI, ISSf 

•"95F5ieOlfi**ff^f^ ••9'?^'- ?^^P."l5.0f PREVAIUNQ OPINIONS AND 
MANNEIK, ForeifB and Domtatic, with Reflections on Prajer, post tvo (pub. at 9a,h 
cloth, 4s. Cudeil, ISM 

MORE'S (HANNAH) ESSAY ON THE CHARACTER AND PRACTICAL 

WRITINGS OP ST. PAUL, post Svo (pub. at 10s. ftL), doth, 5" cfi*i IW 

MORE'S (HANNAH) CHRISTIAN MORALS. Poatavo(pab.atias.6d.),eleai,5s. 

Cadell, IfSK 

MORE'S (HANNAH) PRACTICAL PIETY; Or, the Influence of the Religiott of the 
Heart en the Conduct of the Life, 32mo, Portrait, cloth, 2t.9d. l^ 

The only complete small edition. It was revUed just before her death, and eostaina much 
unprovenent, which is copyright. 

■"®?f3.(t!^SSfi".} H^Sf'^JS!"^**^^ chiefly intended for Youmr People, to wfaidi U 

"•^i!? \*^J!^^*y" " BR^«. »»«> (Pob. at 2,. 6d.), Kilt cloth, gUt ed^s, f. ^ w» 

This la the last genuine edition, and contains some copyright editions, vhii^ are not bi any 

MORE'S (HANNAH) SEARCH AFTER HAPPINESS; with Ballads, Tales, Hymns, 
and Epitaphs, 32mo (puii. at 2$. 6d.), gUt cloth, gilt edges, iH U. ^^* ' ™3 

^^U /^i.'^'^^ y^^ ^NO LETTERS OF, translated tmm the Prench of M. Sost bv 
M. A. Wyatt, fcap. 8vo, Portrait (pub. at S».), cloth, 3i. 6d. '«ncn o» «• *®®'^»2 

PALEY*S WORKS, in I vol. consisting of his Natural Theoloffr. Moral and Political PMi«MBi.r 



(pub. a. iM.Sml'.totb';™ f^'^P^ "T"-). •*" "PW""' "' ••«- ui«t™a». wSa'^ 
SeOTTS (REV. THOMAS) COMMENTARY ON THE BIBLE. rf«.«,.i»«™.. 



PUBLISHBD OK SOU! ET B* G. BOHOf. U 

. Wkt/ollMttti Mtewfiuv edilioiu of Simem*9 pofmUtr w^rkM mn wiif«nmlff ffinted m ,Um», «Ml 
60MIM in etoM ^ 
THl CHIIISTIAN'S ARMOUR, W. 
THB BXCELLSNCY OF THE LXTUROT, M. 
TRS OFFICES OF THB HOLY SPIRIT, 9d, 

HUMILIATION OF THE SON OF GOD: TWEX.VB IBRMONS, U. 
APFEAL TO MBN OF WISDOM AND CANDOUR, M. 
DISCOURSES ON BEHALF OF THE JEWS, 1«. M. 
<*Tbe works of Simeon, containingr S'>36 discoursef on th« principal pMM«ei of the Old and 
■ K«w Tctttamant vtn be round peculiarly adapted to aaibt the «MltM' M' the founver oleriry t» 
iktibt preparation for the pulpit; they vUi Ukewiae serre as a Body of Dinnitf : and are by 
many recommended as a Biblical Commentary, veil adapted to bo read in CunlUes/'— £e«nufr«. 

sMrni2„(R|v. OR.) exposition of various passages of holy 

SCRIFTUKE, adapted to the Use of FamiUes, ft»r evory Day thrmashout the Year, 3 vols. 8vo 
(pub. at It, llfl. 6d.), cloth, 9*. 1«2 

SOUTN'S'(DR. ROBERT) SERMONS: to vhicb are annexed the' eblef heads of Uie 
SeraMoa, a Biographieal Memoir, and General Index, 2 vols, royal avo (pub. at 1/. *>.), 

STEBBINQ'S HJSTORY OF THE CHURCH OF CHRIST, from the Diet of Aufibunt. 
1»0, to the present Contnry, 3 vols. 8vo (pub. at U, 16«.), cloth, u*. lKt» 

STURM'S MORNING COMMUNING WITH GOD, OR DEVOTIONAL 
MEDITATIONS FOR EVERY DAY IN THE YEAR, translated ftom the Ocnnan. New 
Bdition, post Svo, cloth, 5«. 1847 

TAYLORS (JEREMY) COMPLETE WORKS» with an Essay, Blographicnl and Critical, 
9 large vols. Imperial avo, Portrait (pub. at St, 15*.), cloth, 3/. 3«. 1836 

TAYLORS. (ISAAC OF ONGAR) NATURAL HISTORY OF ENTHUSIASM. 

TOnth Edition, fcap. 8vo, cloth, a. I84S 

** It Js reireshing to us to meet with a work bearing, as this unquestionably does, the impresa 
rr bold, powerful, and original thought. Its most strikingly original views, however, never 
ft^ansgress the bounds of pure Protestant orthodoxy, or violate the spirit of truth and sober- 
ness : and yet it discusses topics constituting the very root and basis of those fUrious polemics 
wkkh have shaken repeatedly the whole intellectual and moral M;oi\d."—Athtntmm. 

TAYLOR'S (ISAAC) FANATICISM. Third Edition, carefully revised. Fcapl 8vo, cloth, 6i. 

'* It la the reader's fitult if he does not rise from the pemsal of such a volume as the present 
a wiser and a better m%n.**—Ectectie Review. 

TAYLOR'S (ISAAC) SATURDAY EVENING. Seventh Edition. Fcap. 8vo, cloth, s«. 

*'* Saturday Evening,' and 'Natural History of Enthusiasm,' are two noble productions."— 
Blaekwood^t Magasine. 

TAYLOR'S (ISAAC) ELEMENTS OF THOUGHT, or concise Explanations, alpliaheti- 
eally arranged, of the principal Terms employed in the usual Branches of Intellectual Phito- 
aophy. Ninth Edition. ISmo, cloth, 4>. 184» 

TAYLOR'S (ISAAC) ANCIENT CHRISTIANITY, AND THE DOCTRINES OF THE 
OXFORD "TRACTS FOR THE TIMES." Fourth EdIUon, with a Supplement and 
Indexes. 2 vols. Svo (pub. at U. 4f.), cloth, 18<. 1844 

TAYLORS (ISAAC) LECTURES ON SPIRITUAL CHRISTIANITY. 8ro (pub. at 

4*.6fi.)iCloth,3«. 1841 

TOMLINE-S (BISHOP) ELEMENTS OF CHRISTIAN THEOLOGY. Fourteenth 
Edition, with additional Notes and Summary, by Sixbbing. 2 vols. 8vo, cloth, lettered (pub. 
at 1/. 1*.), lOt. 6d. 

TOMLINE'S (BISHOP) INTRODUCTION TO THE STUDY OF THE BIBLE, 

OR ELEMENTS OF CHRISTIAN THEOLOGY. Containing Prootk of the Authenticity 
and Inspiration of the Holy Scriptures; a Summary of the History of the Jews; an Account ot 
the Jewish Sects; and a brief Statement of the Contents of the several Books of the Old and 
New Testaments. Nineteenth Edition, elegantly printed oa fine paper. 12mo, (pub. at it. 6<L ), 
cloth, 3t. td. 184» 

** Well adapted as a manual for students in divinity, and may be read with advantsge by the 
most experienced divine."— Jl/ortA'i Leeturet. 

WADDINGTON'S (DEAN OF DURHAM) HISTORY OF THE CHURCH, 
FROM THB EARLIEST AGES TO THE REFORMATION. 8 vols. 8vo (pub. at U. U$.), 
cloth boards, 1/. 1$. 

WADDINGTON'S (DEAN OF DURHAM) HISTORY OF THE CHURCH, 
DURING THE REFORMATION. 3 vols, gvo (pub. at U. lU. 6d.), cloth boards, 18t. 184L 

WILBERFORCE'S PRACTICAL VIEW OF CHRISTIANITY. With a comprehensiTe 
Memoir of the Author, by the Rev. T. Pmcx, ISmo. orlated in a large handsome type (pub. at 
•i.VgUtcloth,2«.W. * r m /r ^r ^^^ 

WILLMOTTS (R. A.) PICTURES OF CHRISTIAN LIFE. Fcap. Ivo (pub.atfa.). 
cloth, a«. Cd. jVtUrAerd, 1S41 



04TAB0OUX or VSW BOOKS 

;^otei8R languBfies antb litetatttte ; 



CLASSICS AND TBANSLATIONS, CLASSICAL CBITICISli; DlCnOlf. 
ABIES, OBAMUABS, COLLEGB AND SCHOOL BOOKS. 

ATLASES.— WtUCINSOirS CLASSICAL AND SCRIPTURAL ATLASr wffh Hitto. 
Ileal wd Chronolorieftl Vritlas, Impeitel 4to, N«w mad liaprovvd Bdltlon, M maps, coloond 
(p«b.at2l.4fc),hiaflM«idmoraeeo»U.lI«.«. MIS 

WILKINSON'S GENERAL ATLAa Vmw and bnprofad Bdltloii, with all flw BaHriMii 

iasartad, Popalatton accordliig to tha laat Cantna, nurUamaBtaxjr B atan ia, fee. lBip«ilal«to^ 
46 Mapi, eolonrad (pub. at IL Ub.), half bound morocco, U. U. IMS 

AINSWORTH'S LATIN DICTION ARY, bpr Dr. JAxnaov. aa anlaiied BdMom ewtalii. 
iBffaUthevonlioftliaCMuHrtoDictiouujr. Thick 8to, neatlj bound (pub. at I4t.), «i. Utf 

BENTLErS (RICHARD) WORKS. Contalnina DtaartatlonB upon tlia EptsOea ofPbalatia, 
Tbamlatoelaa, Boerataa, Enrlpidaa, and the Fables of iBM>p: EpiatoU ad Jo. MUltun; 8ar- 
mons; Boyla Lecture ; Bemaiks on Free-thlnUng; Critical Wona, ftc. Edited, vlth eopiinia 
Indices ami NotM, by the Rev. Ai.xzAVDsa Drca. 3 ▼ola. Svo ; a baautlfuUy printed EoilioK 
(pub. at M. lit.), doUi, lU U. US*<Si 

BIBLIA HEBRAICA, EX EDITIONE VANDER HOOGHT. Beeegnortt J. D. Axxs- 
KAXs. Very tUck Svo, handsomely printed (pub. at IL ft*.), cloth, 10«. 6d, Zend. Dumetn, ISW 

(printed la 

Ite.), Si. I*. 

SnuetUea,i84a-4t 

BOURNE'S (VINCENT) POETICAL WORKS, Latin and Bai^Ilih, ismo (pub. at St. MJ, 
I tha aamr, lazga papar, an elegant Tolnma, ISmo (pub. at St.), cloth, St. 6d: USS 

CICERO'S LIFE, FAMILIAR LETTERS, AND LETTERS TO ATTICUS^ 
by MisDLXToir, Mkuioik, and HsBiaosv, cempleta In one thick vol. royal Svo, portrait, 
(pub. at U. 4t.), cloth, iSt. ISM 

CORPUS POETARUM LATINORUM. Edldit O. B. Walxu. Complete in 1 Tory tliick 

Tol. royal 8to (pub. at 2L St.), cloth, 18t. 
This comprehensive volume contains a librazy of Oia poetical Latin dassica, eometly 

printed from the best texts, viz:— 
Catullus, Virail, Lnean, Sulpleia, Calpuralua Slealiu, 

Tibullua, Ovid, Pertlus, Stauus, Ausonius, 

Propertius, Horace, Juvenal Biliut itallcus, Claudian. 

Lucretius, Phcdrus, Martial, Valerius Flaccus, 

OAMMII LEXICON GR>ECUM, HOMERICUM ET PINDARICUM. CnraDvxcAV, 

royal 4to, New Edition, printed on fine paper (pub. at 5^ St.), cloth, IL U. 184S 

** An excellent work : the merits of wnich have been universally acknowledged by Utanzy 
characters."— Z}r. Dt6dau 

DEMOSTHENES, tranilated by Lkxavx), the two vols. 8vo. complete in 1 vol. ISmo, hand' 
somely printed in double columni, in pearl lypc, portrait (pub. at St.), cloth, St. 

DONNEGAN'S GREEK AND ENGLISH LEXICON, enlsiged; with examples, literally 
translated, Mlecied from the classical authors. Fourth adiaoa, considerably enlarged, care- 
ftilly revised, and materially improved throughout; thiek Svo (17SS pages) (pub. at Xf. St.), 
eloth, IL It. , 1840 

GAEUC-ENCUSH AND ENGLISH-GAELIC DICTIONARY, with Examples, Phrases, 
and Etymological Remarks, b^ two Members of the Highland Society. Complete in 1 thick 
▼oLSvo. New Edition, contauing many D<ore words than tha 4to Edition (pub. at It. It.), 
eloth, lot. Sd. IMS 

ORAGLIA'S ITALIANENQLISH AND ENGLISH-ITALIAN DICTIONARY, wHh a 

compendious Italian Orammar and Supplementary Dictionary of Naval Terms, ISmo, roan 
(pub. at St.), 4t. 6d. IStt 

HERMANN'S MANUAL OF THE POLITICAL ANTIQUITIES OF GREECE, 

HiitorlcaUy considered, transited from the German, Svo (pub. at ISt.), cloth, lOt. dd. 

"Hermann's Manual of (hvek Antiquities Is most Important."— TUWioairtfrttr. o^Grmv, 
ToLl.p.443. 

HERODOTUSr CARY« (REV. H.) GREEK AND ENGUSH LEXICON TO 

HERODOTUS, adapted to the Text of OaJsford and Baehr, and aU other Editions, Svo, doth 
(pub. at I2t.), St. 

LEMPRIERE'S CLASSICAL DICTIONARY. Miniature Edition, containing a ftiOAeeatat 
of all the Proper Nunes mentioned in Ancient Authors, and much useful infbnnatiaa rsst*«et> 
ing the uses and habits of the Greeks and Romans. New and complete KdltjoB. elMaatly 
printed In pearl type, in 1 very thick vol. iSmo (pub. at U. firf.), cloth, 4t. 6d. IStf 
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LETS HEBREW GRAMMAR, eompUtd ftom ft* bMt AathorltlM. ud prindpally fh»n 
OrtoBtel Sowow. 4mI|m4 for th« nac of SHutonta In th* VnlraraitiM. Kcir Edition, enriched 
vttkmndioiiKkwlBBnMM. Sixth ThoaMiMl,tTo (pub. «tUt.),eloth,ta. £oMi. DwMim, isio 

LEE3 HEBREW. CHALDEEp AND ENGLISH LEXICON. ^ ComnUed from the best 
Aothoiltlee, Orientnl and European, JewUh and Christian, incliidiny OuxTonF, Tavlok* 
PamKHVXST, and Q*9*aiva ; containing all the WonU. with their InHectiona, Idiomatic 
Vnges, te. found 1b the Uebrew and Chaldee Text of the Old Testament ; with niunerous 
corrections of fbifter Lexicographers and ConunenUtors, foUowed hj um EofUih Index, in t 
tUck ToL •▼•. ThlnlThoaaand(pttb.atl<.fi«.),cIoth, 1A«. Xomta, 1M4 

LEVERETTS LATINENGUSH AND ENGUSH-LATIN LEXICON, compiled flroa 
VacczoiiaTx and Schsuab. Thick rojral tro (pub. at IL lis. Cd.), elotl^ II. a*. IM7 

UVII HISTORIA, EX RECENSIONE DRAKENBORCHtl ET KREYSSIG; 
Et Annotationcs CKXTiaan, Stkothii, Bupskti, et aUorum : AalmadTenlonee Nixbvioui, 
WacBSXtrTHii, et snas addidit Tbatbks Twim, J. C. B. Coll. Univ. Oxon. Bodua et Tutor. 
Com Indice ampllsslmo, 4 vols. »ro (pub. at IL 18*.), cloth. 1/. U. Oitfotd, M41 

This is the best and most usefUl edition of Livy OTor published la oetBTO, and it la ptetered 
iB all our ahreiaitiea and elasaical achoola. 

UVY. Edited by PBBirDBTix.tx. Llvii Historin llbri quiaqpw ptloiw, with Saffliah Votes, 
by FBBXSXTIX.U. New Edition, Umo, Beatly bound la naa, to IMft 

- the aaaie. Books X to III, aeparately, doth. Is. td, 

- tha aame, Books IT and Y, doth, St. «d. 

NEWMAN'S PRACTICAL SYSTEM OF RHETORIC; or, tha Piiadplai and Eulea of 
Style, with Bxamplca. Sixth Edition, Umo (pub. at to fld.), doth, 4a, 1S46 

NIEBUHR'S HISTORY OF ROME, epitomised (for the use of coUeaea and adiooto),wIth 
Chnaolealeal TkUoa and Appendix, by TnarBBa Twxas, B.CD. completa In S vda. bound In 

I, »ro (pob. at IL to), doth, Ito W. Oyc^brd, lUftoys^ 18S7 
**Thia ediiioa by Mr. Twiaa la a very Taluable addition to claaalcal loaning, dearly and ably 

embodying aU tha lateat afforta of the laboiioua Niebuhr."— Li/crwv GtuHtt. 

OXFORD CHRONOLOGICAL TABLES OF UNIVERSAL HISTORY, flrom the 

earliest Period to the present Time; In which all the great Eseats, Civil, Eeligloos, Sclentiflc, 
and Literary, of the various Nations of the World are placed, at one view, under the eye of the 
Beader in a Series of parallel columns, so as to exhibit the state of the whole Civilised World 
at any epoclk and at the same time form a continuous chain of History, with Qenealoglcal 
Tables of all the principal Dynasties. Complete in 3 Sections; viz:—!. Ancient History. 

II. Middle Ages. III. Modem Hiatory. Witii a moat completa Index ttt tha entfare work, 
IMIo (pub. at 11. Ito), half bound morocco, U. to 

The above ia alao aoid aeparately, aa followa :— 

THE MIDDLE AGES AND MODEEN HISTOBT, S pacta In 1, folio (pub. at li. to 6(1.), 

aewed,lto 
MODEEN HISTOET, Ibllo (pub. at U».), aewed, to 

PLUTARCH'S LIVES, by tha LAxaHOBBxa. Completa In 1 Ihlek ««L t«o (pob. at ito), 

cloth, 7«. (id. 

RAMSHORN'S DICTIONARY OF LATIN SYNONYMES, for Um t7aa af Scboola and 
Private Studenta. Tranalatad and Edited by Dr. Libbbb. Poat tvo (pub. at Tf. J, doth, to 6d. 

1841 

RITTER'S HISTORY OF ANCIENT PHILOSOPHY, translated flrom the German, by 
A. J. W. MoBBiBOV, B.A. Trinity College, Cambridge. 4 vols. Ivo, now completed, with a 
General Index, dotii, lettered (pub. at to to), 2/. to Oj^fanl, 1846 

The Fourth Volume may be bad separately. Cloth, 16« 

<* An important work: it mav be said to have superseded all tha previous histories of phUo- 
aophy. and to have become the standard work on the subject. Mr. Johnson is also exempt 
from the uaud fknlta of traaalatora."— Quarterly Review, 

SCHOMANNS HISTORY OF THE ASSEMBLIES OF THE ATHENIANS, 

translated from the Latin, with a complete Index, 8vo (pub. at Ito 8d.), cloth, &». Comb. 1838 
A book of the aame aehod and character aa the worita of Hbbbbb, Bobcbk, Schlbcbx., ftc. 

ELLENDTS GREEK AND ENGLISH LEXICON TO SOPHOCLES, tranalatcdby 
Cabt. 8TO (pub. at 131.), cloth, to 6d. Ojtford, TtUbopt, 1841 

STUARTS HEBREW CHRESTOMATHY. deaigned aa aa Introduction to a Course of 

Uebvaw Study. Third Edition, 8vo (pub. at Ito), cloth, Bf. Of^bni, Tatbo^ 1834 

This work, which was designed by its learned author to flicllltate the stody of Hebrew, haa 

had a very extensive sale in America. It forms a desirable adjunct to all Habraw Ocammaxs, 

and Is sufflcient to complete the system of instruction In that language. 

TACITUS. CUM NOTIS BROTIERI, CURANTE A. J. VAUPY. SdlUo nova, cub 
Appendice. 4voU.8To(pttb.atto lto),cloth, U. to 

The most complete E^tion. 

TACITUS» A NEW AND UTERAL TRANSI ATtON. iTo(pnb.atitoJ,dotii,ito6d. 
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TENNEMANNS MANUAL OF THE HISTORY OF PHILOSOPHY. tnaOatBAhnm 
th« Ownaa. hy tk« B«t. Arnxmrn, Jonxsov, lff.A. Trofuam of Aatto-jtx— la the Uirivcnftv • 
•r Oxford. U I ikkfc cIomIj iiriatad toI. Svo (pub. at !««.;, boutda, flk tt^^brtf, Tmtk^gt, ItSt 
« A work iPhieh oiarlu out All the iMdlar epochs In philowmh/, and ghM aiiii«t« dironolo. 
^wl lafNaMUoa eoBContlnt thtm, vlth blognphteol notieet or tho toatflen and follower of 
the prladpal lehooli, ample texts of their woru, and an account of the principal editlona. la 
a vord, to the ttodent of philosophy, I know of no work In EnfUsh Ukely to prore half so om- 
fnl."--£faynNin(, m kk DrmmUaiioH c/ Ooelk**t Rout, 

TERENTIUS, OUM NOTIS VARIORUM. CURA ZEUNII, earn Ozus: aeced. Index 
copioslssioMia. Complete la 1 thick vol. Svo (pub, at 16*.), doth, ••. 1S37 

TURNER'S (DAWSON W.) NOTES TO HERODOTUS^ fte tke Ua» of College 
StudenU. tTe, cloth, lb. 1847 

VALPrS GREEK TESTAMENT, WITH ENGUSH NOTES, aceompaaled br parallel 
passages from the Classics. Fifth Edttloa, S vols. Svo, with S maps (pxb. at iL), cUyau iL U. 

1M7 

VIRGIL. EDWARDS'S SCHOOL EDITION. VirgUii Saeis, cura BDWAXD8,et Questi- 
ones VirgiliansB, or Notes and Oaestlons, adapted to the adddle Ibmu la Schoola, t vols, la i, 
12mo, bound la cloth (pub. at «•. «d.), U. 
••• Either the Text or Ouastloos may be had separately (pub. at Ss. «d.), 3«. td. 

WILSON'S (JAMES. PROFESSOR OF FRENCH IN ST. GREGORVS COLLEGE) 

FRENCH-BNeLl6H AND ENGLISH-FRENCH DICTIONARY, containing foil Expla- 
nations, Definitions. Synonyms, Idioms. Prorerbs, Terms of Art and Science, and tbauk of 
Pronunciation In each Language. Con piled from tlie Dictionariea of the Academy, Bowrsa, 
CHJkMBAVD, Oaxxxx, Lavbaitx, De8 Carrixreh and f Aix, JoBxaoK and Waxxxx. 1 
large closely printed yoI. imperial 8to (pub. st 21. 2t.), cloth, l^. St. 1841 

XENOPHONTIS OPERA, GR. ET LAT. SCHNEiOERI ET ZEUNII, Aecedit Index 

iPoRsox and Eutslxt's Edition), 10 vols. ]2mo, handsomely printed in a large type, done op 
n 5 vols. (pub. at 4/. 10«.), cloth, I8t. IMI 

■ The same, large paper, lo vols, cisown tvo, done np in S toIs. cloth, i^ ia. 

XENOPHON'S WHOLE WORKS, transhrted by Svxucav and others. The oalycompleta 
EdiUoa, 1 thick vol. 8to, portratt (pub. at !»«.), cloth, loi. 



JgtobdS) ?SKorfis of jfittion, Uigj^t SaeaUfng. 



AINSWORTHB WINDSOR CASTLE. An Historical Romance. Illostnted by Gsomb 
CxuiKSHAXK and TovT JoHANXOT. Medium Svo, fine Poruait, aad 105 Steal and Weed 
Engravings, gilt, cloth, it. ISU 

BREMER'S (MISS) HOME: OR, FAMILY CAKES AND FAMILY JOYS, translated by 
Maxy Howm. Second Edition, revised, 2 vols, post Sro (pub. at U. U.), cloth, 7s. 6d, IMS 

THE NEIGHBOURS, A STORY OF EVERY DAY LIFE. Translated by Maxt 
Howin. Third Edition, revised. 2 vols, post 8«o (pub. at IS*.), cloth, 7«. ed. 1849 

tRUIKSHANK ''AT HOME;' a New FamDy Album of Endless Entertainment, coasistlag 
of a Series of Tales and Sketches by the most popular Authors, vlth numerous clever and 
humorous Illustrations on Wood, by Crvikshaxk and Seykouk. Also, CRUIKSHAKK'S 
ODD VOLUME, OR BOOK OF VARIETY, lih-.strated by Two Odd Fellows— SsTMorx 
and CxuiKSBAXX. Together 4 vols, bound in 2, fcap. Svo (pub. at iL 18*.), doth, gilt, Ita. dd. 



HOWITTS (WILLIAM) LIFE AND ADVENTURES OF JACK OF THE MILL 

A Fireside Story. By Wiluah Howitt. " ......__ -_ _ _. 

trations on Wood (pub. at U«.), cloth, 1$, 6d. 



A Fireside Ston. By Wiluah Howitt. Second Edition. 9 vols. fcap. 8to, with 46 Illns- 



HOWITTS (WILLIAM) WANDERINGS OF M JOURNEYMAN TAILOR, 
THROUGH EUROPE AND THE EAST, DURING THE YEARS 1824 to ISiO. Traas^ 
lated by Wiluam Howjxt. Fcq>. Svo, with Portrait (pub. at <*.), doth, S*. 6d. 1844 

riOWITTS (WILUAM) GERMAN EXPERIENCES. Addressed to the Bn^Uh, both 
Goers abroad and Stayers at Home. 1 voL fcap. Svo ( pub. at 6«.), doth, 8«. 6d. 1844 

JANE'S (EMMA) ALICE CUNNINGHAME, or, the Chxistiaa as Daughter, Sitter, Friead, 
and WifB. Pest Svo (pub. at 6s.), cloth, 2«. Cd. 1848 

JOE MILLERS JEST-BOOK: being a CoUectioa of the most excellent Boa Mots, BriUiaat 
Jests, sad Striking Anecdotes In the English Language. Complete la 1 thick aad closely bur 
elegantly printed vol, fcap. 12mo, Frontispiece (pub. at 4«.), doth, S*. 1848 

JERROLD-S (DOUGLAS) CAKES AND ALE, A Collection of hamoreas Tales aad 
Sketches. 2 vols, post Svo with Plates, by Oxoaoa Cxvixshavx (pub. at Ito.), cloth 
gilt,8«. 18« 
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*• ■ ■ ' ■ ... _ 

iASnr Of THE PLANTAGENETS, an llUtMrleal Namtl?e. illuttratlnt the Public Bventi, 
Md DomMtie ud EceleiUiUeal Mannen of the »th and 18Ui Centurki. Fcap. Sto, Titiri 
BdMoB (pul».at7«.M,), cloth, Si.M. tU» 

LEVEirS ARTHUR OLEARY; Hid WANDERINGS AND PONDERlNQS IN 
MANY LANDS. Edttad by Hakkt Lorkx«v£x. CmvnaHANK's N«w Illustrated Edftloi. 
Complete la l vol. Svo (pub. at 1».), cloth, M. Utt 

toVER'S LEGENDS AND STORIES OF IRELAND. Roth Series. 9 vols. feap. Sro^ 
Ytfcrth EdittoB, embeUhhcd vith Woodcuts, by Uaktby (p«b. at lU.), doth, te. td, 1M7 

LOVER'S HANDY ANDY. A Tale of Irish Lllb. Medium 8ve. Third Edition, with U 
chazacterlstie lUtwtratioBB on Steel (pub. at IS*.), cloth, 7*. id, 1M9 

4jDVER'S treasure TROVE; OR L S. D. A Romuitle Irish Tale of the lajtt Ceo- 
tary. Medium Svo. Second Edition, with 26 chararterlatlc Illustrations on Steel (puh. at 14«.)t 

MARRYATS (CAPT.) POOR JACK, Illustrated by 46 large and exmiUitely beautlAiI 
Sngravinics on Wood, after the masterly designs of Clarksox St^vi'ibi.u, IUA. ] handsome 
vol. royal Svo (pub. at \U.), fUt cloth, o*. IMO 

.MARRYATS PIRATE AND THE THREE CUTTERS, Sro, with so most splendid line 
XngraTinn, after 8ta»vi£I.o, Engraved on Steel by Cuarlxs Ubatii (originally pub. at 
1/. 4*.), gilt cloth, 10*. 6d. 1M9 

MILLER'S GODFREY MALVERN. OR THE^UFE OF AN^AUTHOR. Bytho 

Author of ** Gideon Giles," ** Rovston Oower," " Day in the Woods," ftc. ftc. S vols In I, 

. . Svo, with 24 clever lUustratloBS by Phiz ( pub. at 13«. ), cloUi, f. U. 1843 

. **Thls work has a tone and an Individuality which dlstinfrulsh it from all others, and cannot 

bo read without pleasure. Mr. MiUer baa the forma ami colours of rustic lUb more completely 

QBlder his control tlian any of his predecessors." — Athen^tan. 

•MITFORD'S (MISS) OUR VILLAGE; complete in s vols, post Svo, a Seiiea of Rural Tatea 
and Sketches. New Edition, beautiful Woodcuts, gilt cloth, io«. 

PHANTASMAGORIA OF FUN, Edited and Illustrated by Alfrbd Cbowqvxll. S vols, 
post Svo, lUnstrations by Lbbch, Cbuiksuaxb, &c. ( pub. at 18*. ), cloth, 7*. Od. I84t 

.«PICTURE8 OF THE FRENCH. A Scries of Literary and Graphic DellBoatlone of Vkcndi 

Chaneter. By Jvlbb Jakib, Balsac, Cohmrbib, and other celebrated Frapch Authors. 

, 1 large vol. royal Svo, Illustrated by upwards of 230 liumorous and extremely clever Wood 

r 7f Xnpaviogs by distinguished Artists (pub. at 1/. Sf. ), cloth frilt, 10«. 1S40 

Als book is extremely clever, both In the letter-press and plates, and has had an ln««nfww 

tub ia Traaee, greater even than the Pickwick Papers in this country. 

.POOLE'S COMIC SKETCH BOOK: OR, SKETCHES AND RECOLLECTIONS 
BY THE AUTHOR OP PAUL PRY. Second Edition, 2 vols., post Svo., Bne portrait. 
Cloth gilt, vith new comic ornaments (puh. at 18«.), 7>> td. 1843 

(SKETCHES FROM FLEMISH LIFE. By Hexobik Coxscibbcb. Square i2mo, I30 Wood 
Eagravings (pub. at 0>.), doth, 4«. (M. 

ITROLLOPE-S (MRS.) UFE AND ADVENTURES OF MICHAEL ARMSTRONa 
f THE FACTORY BOY, medium Svo, with 24 Steel Plates (puh. at I2f.), gilt doth, 6i. .6d. MM 

TROLLOPEB (MRS.) JESSIE PHILLIPS. A Tale of the Fnawtt Day, medium Svo, port. 
• amin Steel Platea (pub. at 12«.), cloth gUt, 6*. 6d. "iSM 

UNIVERSAL SONGSTER, Illustrated by CRUTKanABK, being the Urrest collection of the 
best Songs In the English laofuage (npwards of 4,000), 3 vols. Svo, with 87 humorous En- 
gravinn on Steel and Wood, by Obobob Cbvxxbhavk, and t medalUoo Portraiti (pub. at 



l<. I6«0, doth. Us. W. 



^ttbenfU anil ISlementarg 38ooIiis^ CSsntnastfcs, Src. 

ALPHABET OF QUADRUPEDS, nta*tauied by Figures selected firem the voiks of th« 
Old Masters, sqiwre 12mo, with 34 spfarlted Enaravings after Bbrghrm, Rbmbbabdt, Ctrrv. 
Pavi. Porbb, ftc and with initial letters by Mr. Shaw, cloth, gilt edges (pub. at 4«. W.), St. 

ISgf 
■ the same, the platea eoloured, gOt cloth, gilt edges (puh. at 7«. dd.) it, 

'CRABB'S (REV. G.) NEW PANTHEON, or Mythology of all Nations; eapeclally for tho 
Use of Schools and Young Persons : with Ctuestions for Examination on the PUn of Poikock. 
ISmo, with SO pleasing lithographs (pub. at S*. ), cloth, S«. I847 

•CROWQUILL'S PICTORIAL GRAMMAR. iSne, with ise humorou ilhistntions (pub. 
at U.h doth, gilt edges, U. Cd. 1844 

DRAPER'S JUVENILE NATURALIST, or Country Walks In Spring, Summer. Autumn, 
aB4 Winter, square Ubo, with so beauilMly executed Woodcuto (pub. at 7TM;Weloth^Vritt* 
edges, 4*. fid. 'l^ 

JENCYCLOP/EDIA OP MANNERS AND ETIQUETTE, comnrialBf an improved edttiou 
of Chesterfleld's Advice to his Son on Me« and Maaaera: and the Young Ma "^ ^ - 



'oung Man's own Book; a 
..^_^_j. iBifiieciuai XHmovomsDK. ^on snorai u«iMJir~ — * "* — ™ — -.— » — 

doth, gilt edges, 3f. 



Maaual Of Politeness, iBtellectual Improvement, «ad Moral Deportment, S4moi Frontiapiec^, 



90 GiLTALOOITS OP NSfT BOOKS 

EQUESTRIAN MANUAL FOR LADIES, Jby 9K^n Eowasb. A»p.tM.«p«i«»«Ci» 

QAMMER GRETHEL-S FAIRY TALES AND POPULAR JTORtES. tmuiaM thm 
1km Qmmam of Q^ium (ooBtalaiaff tt Fairy TkI«s), post •fiH ■amcroos Woodcitts kr Qmama* 
CB0iX8HAra (p«t». «t >«. ML), dott gilt it UM 

QOOD-NATURED BEAR, a Stmr fbr ChQartB of all Agca, Iqr R. H. Houc flqwra tro, 
plates (pub. at 6a.) ctoth,Sf.,w with tiMikMtMmloaraiL4i. ^ uS 

QRIMM'S TALES FROM ^E^TERN LANDS. 8«aan Um, plai« (p<ib.atSa.heiock, 
J«.0rf.,or platMCoIoui«d,U.M. ^ ' iMy 

HALL'S (CAPTAIN BASIL) PATCHWORK, a Naw Sailai tf n««MiilB ofT^mw ad 
TnTcU, flacoBd Edition, isno, elotk. witb tlia back vary ikUy andappcBMiataJ^Srvltb 
patcbvoric doTlcei (pab. at 16a.), 7t. ML Ull 

HOLIDAY LIBRARY, Bditod hj Wiuiax Haslttt. Ualfimnly vrfntad in s toIi. platen 
(pub. at !»•. 6(M* cloth, lOt. 6d., or separatelj.Tix:— Orphan of Waterioo, Sa. 9d. Holly 
Oraase, it. Od. Lagends ofKuboxabl, and Fairy Tales, 3a. fid. 1145 

HOWITTS (WILUAM) JACK OF THE MILL. Srola. ismo (pob. at u..), eloCh gut, 

HOWnrrS (MARY) child's picture and verse book, eoaunonlTcallad 

** Otto Speelcter's Fable Book:" translated into Enc Hsh Vene, with French and a«nian 

Verses opposite, fbrminc a Trttlott, square Umo, with 100 laig* Wood Ennavinn (pab. at 

MS. 6d.). extra Tukey eloth, ffUt edges. St. UiS 

This fa one of the moat eleguitiaTenlle books over prodneed, and has tha novelty of being In 



LAMB3 TALES FROM SHAKSPEARE, deetened prtodpallir far the nso ofToongPenons 
(written by Miss and Chaklbs Lamb), Sixth Edition, embellished with 20 large andWantlftd 
Woodcat SagvaTini^ Cram designs by Habtbt, feap. 9to (pub. at 7». 6d.), eloUi gilt, St. IMS 
** One of the meet nseftil and agreeable eompanleaa to the understanding of Shakapoare which 
have been produced. The youthfU reader who fa about to taate the charma of oar great Bmd, 
la atarongly recommended to prepare himself by first reading theae elegant taJna.**— <|H«rfir4r 
JSrvirio. 

L. E. L TRAITS AND TRIALS OF EARLY UFE. ASwrtesofTaleaaddrBaaadta 
Yonng People. By L. B. L. (Mias Labbox). Fonrtk Edition, fcap. Sro, with n beaatilU 
Poftrait Bi«raTed on Steel (pub. at 6a.), gilt cloth, St. IMS 



LOUDON'S (MRS.) ENTERTAINING NATURALIST, 
Tales and Anecdotes of more "" " — * — ~ 



TAINING NATURALIST, being popahur Deaeriptions, 

than 600 Anhnafa. comprehending aU the Qoadmpeda, Birds, 

Fishes, Beptiles, Insects, fte. of which a knowledge fa indbpensable in Polite Edueatloa: 

Illoatnted by npwarda of 600 bea-JtUUl Woodcuta, by Bbwxcx, HAAvar, Whucbbb, and 

others, post STO, gilt cloth, 7*. Sd. 1850 

MARTIN AND WESTALL'S PICTORIAL HISTORY OF THE BIBLE, thelettw- 
press by the Bar. HonABT CAtrvTSB, 8vo, 144 extremely beauHAil WoodEi^mvlBgabylhe 
flrat Artfats (Including reducedVopies of Mabtiw's eelebrated Pietares, BoMMasar'a iWst, 
The Deluge, FaU of Nlnevah, kc.), cloth gUt, gUt edgeo, reduced to Ua. Whole booBd mcr. 
richly gilt, gilt edges, Ua. ISif 

A awat Megant prssent to young peopla. 

PARLEY'S (PETER) WONDERS OF HISTORY. 
(pub. at St.), doth, gilt edges, Sa. fid. 



PERCY TALES OF THE KINGS OF ENGLAND; Storlea of Cnmpa and Battla-Fleids. 
Wars, and Victories (modfnilsed from Houbskbd, FBoissabt. and the other ChranMers). 
~ ila. In 1, sqoare IZmo. ( Parley sixe.) Fourth Edition, eonddembly laipraved, coaqiieteil 
le preaent time, embellfahed with 16 exceedingly beautlAU Wood Engravinta (pah. at 9t.), 
cloth i^t, gilt edges, 6t. j^ ^ *■*• 



ID, FBOISSABT, and the other ChranMers). 

9 Tola. In 1, sqoare IZmo. (Parley sixe.) Fourth Edition, eonddembly laipraved, cooqiieteil 
to the preaent time, embellfahed with 16 exceedingly beautlAal Wood Engravinta (pah. at 9t.) 
(loth i^t, gilt edges, 6t. 

Tbfa beautlAU volame has enjoyed a large atanre oftoeceea, and daserredly. 

ROBIN HOOD AND HIS MERRY FORESTERS. By SnraaB PaatT. Sqaan Umo, 
• Illostratlons by Oilbbbt (pub. at 6a.), cloth, Sa. fid., or with coloured Plates, tt. tfist 

STRICKLAND'S (MISS) EDWARD EVELYN, a Tale of tha BebrtUoa ofl74S : towhfchfa 
added <*The Peasant's Tale," by JansBira Tatxab, lieap. tw, S flaa Plataa tpofabats*.), 
aloth flit, sa. fid. uw 

TOMKIN'S BEAUTIES OF ENGLISH POETRY, oelected torthe Use of Yoolfc, and 
designed to Inculcate the Practice of Vfatue. TweBlMh Edition, with oonsldemblo addfilons, 
rMral 18mo,Tery efagantly printed, with a beautiftd FMnttaplaca after Habtbt, alagaatigt 



WOOD-NOTES FOR ALL SEASONS (OR THE POETRY OF BIRDS), • Series of 

Songs and Poems for Young People, contributed by Babby Cobbwalx,, Wo]u>8Wobtb,. 
MooBB, CoLBBUMB, Campbbu., Joaxba Baixxib, Bxjba Cook, Mabt Bowitt, ^— 
HxMAXS, Hooo, Chablottx Smith, Ac. fcap. Oto, veiy pretllly priatad, wtth is bea 
Wood Engravings (pub. at 3a. 6d.), cloth, gilt tigu, U. tmm 

fOUTH'S (THE) HANDBOOK OF ENTERTAINING KNOWLEDGE, In n Seiiseef 

FamUiar ConTorsatlons on the most intereitlDg productions of Natona and Art, and on other 
InstmcUTe Topics of PoUte Education. By a Lady (Mna. Pauubb, the Sfater of Ceptala 
Mabbtat),! Tofa. fcap. Svo, Woodcuts (pnb. at 16a.), cloth gitt,fia. ISM 

Thb fa a Tery clerer and faistructive book, adapted to the caaaeitiet of yo«lg ptiqpla^ «a tht 
plan ofthe CooTersationa on Chamtatry, ICfaiaraiogy, Botaty, Itr* 
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inusfc Bnb inusfeal KRorfo. 

THE MUSICAL MBBABY.. A Mt^ of the M ▼ewlnid laHnaiciitel Mule, Wih 
jba^ and TmAb. Bditod bj W. ArmTov, Baa. of tlM Optnl Hoom. • vola. IbUe, eoa- 
mdMiidlDC mon tbw 400 ploeoo of Mule, b«nitlflilly priated with bmUIHo types (pub. al 
4l.4».l»Mir«d» K. 1U.M. *■■»«■ 

Tko VoMl and ImtmaMBtal BMtj b« iMd i^puatolj, eMk !■ 4 vote. Uc 

MUSICAL CABINET AND HABMONI8T. A CoItoetiMi of aaasleal and Popular Vm$i 

' iMlniiMiitfl Hmlo: eomntJalnt Salactlona from tha baat prodnctloiw of itf fha Great 

ton; Sncliih. Scotch, and Irieh Mtlodlaa: with many of the National Aba of otlior 

Btilaa, wlMadBt Oreitorea, Marchaa, BonioL Qnadrillea. Waltxea, and Oaliopades; also ' 



. , Bonfiw. Qnadrillea. Waltxea, and Oaliopadosi also ' 

Madrlftia, Duels, and Glees; the whole adapted either forihe Votee, the Plaao-forte, the 
" — - '"- ""— ""- "* 'Tally Ibr the Fluto and Guitar, under the superiA-' 



Hare, or the Organ; with , , , 

teadeBce of an emfaieBt Professor. 4 nds. small foUo, comprehending more than too plecoa of 
MaalB, beaatiftilly printed with meUlUe types (pah. at si. I*.), sewed, 1<«. 

The neat sale of the Mnsleal Ubrary, la consequence of Hs extremely low price, has ladneed 
the Advertiser to adopt the same plan of seUing the present capital selection. As the contenta 
ana quite dUEsrent from the Musical Library, and the Intiinsie merit of the selection is equalf 
the woxk wlU no doubt meet with sImUar success. 

MUSICAL GEM ; a Collection of SOO Modem SongStDuets, Glees, fte. by the most eelebrated ^ 
Oenpeaan of the wesent day, adapted for the Voice, Piute, or VloUn (edited by Jokw Pabkt ), 
S TOla. In 1, Svo, irith abeautlfiillT engrared Title, and a very richly iUomlnatad ProntlsplsOa 
|poh.atU.l«.),cloth|ilt,10i.6d. IMl 

Ike ^Mfvecqpitaleollectlon contains a great munbei of the best eepyri^t pleeea, hf hiding 
aooM of the most popular songs of Brahsm, Bishop, Ae. IttensaoMstKtraettvaTohane. 



in^icfnes Sbttrgers, ^natoms, CDj^emtetrg, 

BABTON AND CASTLES BRITISH FLOBA MEOICA; Or, History of the Medlekial 
Planta of Great Britain, S vols. Sro, uj^wanls. of SOO flnely coloured figures of Planta (pub. at 
SI. Sfc), cloth, U.10*. 184S 

An exeeed&gly cheap, elagaat, and valuable work, neeeosary to every medical practitioner. 

BATEMAN AND WILLAN'S DELINEATIONS OF CUTANEOUS DISEASES. 
4to, eontafadng 72 Plates, beantinilly and very accurately coloured under the superintendence 
of aa eminent Professional Gentleman (Dr. CAmawsu.), (pub. at t2L I3f.), half bound mor. 



§LB0. 

"Di 

thaa any other that haa erer appeared."— Dr. A. T. 2%o«ifMeH. 



** J>r. Bateman's valuable worii has done more to extend the knowledge of cntaneoas diseases 
lat haa ever appeared."— Dr. A. T. 2%o«ifMeH. 



BEHR*S HAND-BOOK OF ANATOMY, by B»XBTT(DemoBatrator at Ony*a Hospital), 
thick ISmo. closely printed, cloth letteied ( pub. at 10*. Oct. ), St. td. lut 

BOSTOCK'S (DR.) SYSTEM OF PHYSIOLOGY, comprising a Complete View of the 
present state of the Science. 4th Bditlon, revised and corrected throughout, Svo (iMO pages), 
Tpub. at If.), cloth, 9». 18S4 

BURNS'S PRINCIPLES OF MIDWIFERY, tenth and best edition, thick Svo, cloth lettered, 
(p«h.atl6>.),5i. 

CELSUS DE MEDICINA. Edited bv B. MixxioAir, H.D. cum Indlce copioatoslmo ex edit. 
TttgK. Thick Ovo, Frontispiece (pub. at lot.), cloth, ita. ISSl 

This is the very best edition of (^Isus. It contains critical and medical notes, applicable to 
tte practice of thb country: a parallel Table of ancient and modem Medical terms, synonymes, 
Wrights, measures, ftc and, indeed, everything which can be nsefta to the Medfcai Student; 
together with a singularly extensive Index. 

HOPE'S MORBID ANATOMY, royal Svo, with 4S highly finished coloured Plates, contain- 
ing MO aeeorate DeHneattana of Cases in ev^ry known variety of Disease (pub. at §L 0*.), 
Soth,8l.Ss. . loii 

LAWRENCE'S LECTURES ON COMPARATIVE ANATOMY, PHYSIOLOGY, 
200L0GY, AMD THB NATUBAL HISTOKY OP MAN. Mew Bditlon, post Svo, with a 
Prontlkpiece of Portraits, engraved on Steel, and 12 Pistes, cloth, it. 

LAWRENCE (W.) ON THE DISEASES OF THE EYE. Third Edition, revised mid 
enlarged. Svo (830 closely printed psges), (pub. at lU *».)» eloth, 10«. OeL 1S44 

LEY'S (DR.) ESSAY ON THE CROUP, Svo, s PUtes (pub. a ISs.), cloth, St. 8d. XISS 

UFE OF SIR ASTLEY COOPER, interspersed vrtth his Sketches of DIstlngalshed Cha- 
racters, by Bkawsbt Coovsn. S vols. Svo, with fine Portrait, after Sir Thomas Lawrence 
(pub. at iL Is.), cloth, lo*. Od. 1843 

NEW LONDON SURGICAL POCKET-BOOK thick roysl ismo (pub. alls*.), hf.bd.s.. 
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NEW LONDON CHEMICAL POCKET-BOOK; «d«pt»d to u« Daily um of ib, a 

'•%i?p'llKft..'S!lP!l^i£^'^"~'^ *~'"'*"» "'•™**^' ''•'«>^'^' »'• -^jf* 

•*^5?J»S?U?5^:?lS..?'' «"■ ^"^O "™^ ^^^^^ fUUCTH^ 
''•V!ffi.^SuC*SlSaSk.^^^ OF THE SK.M. 

aOUTH-S OESCRIfTlON OF THE BONE& togvtiier with tteit iertnl conne.loM 

^.k — ^ otn^^ mmI with tiM MuielM, spMlBlly mSffd for fliudeiito la Autooiy. aumrivv* 

ts, third edltloii, lSmo,eMh tottmd(pub. at 7*.), Jfc M. "-w-J^. ■««e«gj 

inelndiaff also c» 
... '" *»"""-• ""^ «»««»•» <^wiM>iia» «• <;uiouTcu x-HHw, raiyai "■'* *nab. at 2<. 2f.J, 
«• >»• 1S3S 

k Praetieal work on thoir Tnat- 
--, Scalor SurgeoB to the Bm-al 

•Oto.IycbUmredflgur«i(puh.itli.T(to.)7ctolh;Tni: ' • '*«^» ••°««*»*^ «P»*«>y 

WQpDVILLE'S MEDICAL BOTANY. Third BdlthMi, enlarfod by Sir W. Jacksc 

Hooker. 5 toU. 4to, with 110 Platw, Bngnvcd by Sowykbt, omm earofkilly eolouted (pi^ s 

at IM. 10*.), hair bound noroceo, M. St. Tb« Fifth, or SapplanaBtary ▼olutae, entirely by S -m 

W. J. HooKxa, to complete the old Editioai. 4to, M eeloared Flam (pub. at 21, iSt. 6a "m 

inatj^ematfcs. 

BRADLEY'S GEOMETRY, PERSPECTIVE, AND PROJECTION, for the use of 
ArtiiU. 8 Plates and numerous Woodcuto (pub. at 7«.K cloth, S«. irm 

EUCUO'S SIX ELEMENTARY BOOKS, bjr Dr. Lauvbu, with an Bxplanatorr Com. 
mentary, Oeometrtcal Sxereiaee, and a Trcatlie ea Solid Geometry, Sro, Ninth i^itlee 
eloth, 6t. 

EUCUO IN PARAGRAPHS: The Elementi of BueUd, eontalninc the fintSlxBooka. and 
the ftnt Twenty-^N PropodtloDs of the Eleventh Book, 12mo, with the Planei shaded, (pub. 
at 6..), cloth, 3#. 6d. ctmb. Mi 

JAMIESON'S MECHANICS FOR PRACTICAL MEN, Includlnir Treatises on the Com- 
podtioB and Besolution of Forces; the Centre of Orarity; aadthe Mechanical Powers- illus- 
trated by Examples and Designs. Fourth Bdltion, greaUy improved, 8vo (pub. at 15«.) 
cloth, 7«. td. fKa 

** ▲ great BMhanieal treasure."— £>r. Sirkheck, 



rrEPHENSONS MEDICAL ZOOLOGY AND MINERALOGY; 

account of the Animal and Hineial Poisons, 4f coloured Platoa, rayal •«" 'nob. £i2L 2*.) 
doth, U. It. — 

TYRRELL ON THE DISEASES OF THE EYE, being a Pra 
aMot, Meilieally, Topicallr, and by Operadon, by F. TraKJix,&, 8 
London Ophthalmie Hospital. S thick vols, tvo, Dlostntad by! 1 



BOOKS PRINTED UNIFORM WITH THE STANDARD LIBRARY. 

JOYCE'S SCIEIVriFIC DIALOGUES, enlarged by Piitkock, for the Instruction and 
Batertainment or Touag People. New and greatly improved and enlarged Editiofl, by 
"Wmluau PiKKOcx, completed to the present state of knowledge (600 pages), numerous 



STURM'S MORNING COMMUNINGS WITH GOD, or Devotional Meditatioas for 
every Day In the Year, 5t. ]t47 

CHILLINGWORTH'S REUGION OF PROTESTANTS. soopp.si.M. 

GARY'S TRANSLATION OF DANTE. (Upwards of coo pages), extra blue cloth, with • 
richly gilt back, 7: 6d. m; 

MAXWELL'S VICTORIES OF THE BRITISH ARMIES, enlarged and improved, ao4 
brought down to the present time; several highly finished Steel Portraits, and a Frontispiece. 
extra gilt cloth, 7«. 6d. IM; 

MICHELETS HISTORY OF THE FRENCH REVOLUTION, translated oyc.Cocai. 
t vols, in 1, 4«. 

flOBINSON CRUSOE, Including his farther Adventures, with a Life of Defoe, ftc. npwartf « 
of CO line Woodcuts, firom designs by HAavsT and Wkihpbb, i$. 

STARLING'S (MISS) NOBLE DEEDS OF WOMAN, or Examples of Female Coung . 
Feititnde, and Virtue, Third Edition, enlarged and improved, with two very beanttfbl Praons 
pieces, elegant in cloth, S$. 1I4« 



Aovvoir: rmiwi«» bt maeusov Aa» aew, ex. MAKiar's cava. 











Jlso,vnifonn with the Standard Librart, price 6*., 

BOIUI'8 ECCLESMSTICAl UBRARY. 

1. CUSEBIU8' ECCLESIASTICAL HISTORY, Trauelated from the Greok, witti Notif . 

BOM'S SHILLING SERIES. 

Those marked *, being Double FolumeSt are Is. 6d. 

1. EMERSON'S REPRESENTATIVE MEN. 

2. IRVING'S LIFE OF MAHOMET* 

3. THE GENUINE AUTOBIOGRAPHY OF BENJAMIN FRANKLIN. 

4. WILLIS'S PEOPLE I HAVE MET.* 

5. IRVING'S SUCCESSORS OF MAHOMET.* 

6. LIFE OF GOLDSMITH.* 

7. — — SKETCH-BOOK.* 

8. TALES OF A TRAVELLER.* 

i 9. — TOUR ON THE PRAIRIES. 

10 & 11. CONQUESTS OF GRANADA AND SPAIN. 2 Voto.* 

12 & 13. LIFE OF COLUMBUS. 2 Vols.* 

14. COMPANIONS , OF COLUMBUS* 

15 & 16. TAYLOR'S EL DORADO; or. Pictures of the Gold R^on. 8 Tola. 



<^ 



17. IRVING S ADVENTURES OF CAPTAIN BCNNEVJLLE.* 



KNICKERBOCKER.* 

TALES OF THE ALHAMBRA.* 
• CONQUEST OF FLORIDA.* 

ABBOTSFORD AND NEWSTEAD. 
- SALMAGUNDI.* 

BRACEBRIDGE HALL.* 
■ ASTORIA {with fine Portrait of the Author), 2 Vote, in 1. 2*. 



18. 

10. 

20. 

21. 

22. 

23. 

24. 

26. LAM/RTINE'S GENEVIEVE: or. The History of a SenrantGirl. Translated by 

A. R. SCOBLK.* 

26. MAYO'S BERBER; or, The Mountaineer of the Atlas. A Tale of Mor6cco. 

27. WILLIS'S LIFE HERE AND THERE; or, Sketches of Society and Adventure.* 

28. GUIZOT'S LIFE OF MONK, with Appendix and Portrait* 

29. THE .CAPE AND THE KAFFIRS: A Diary of Five Years* Kesidencc, with 

Advice to Lmigrants. By H. WARD. Plate and Map of the Seat qf War. 2*. 

30. WILLIS'S HURRY-GRAPHS; or. Sketches of Scenery, Ccilebritics, and Society, 

taken from Life.* ^ * j* 

31. HAWTHORNE'S HOUSE OF THE SEVEN CABLES. A Romance. 

32. LONDON AND ITS ENVIRONS: with ^Historical and Descriptive Sketch of the 

Great LxhibiUon. By CYRUS REDDING. Numerous lUusirations. 2s. 

33. LAMARTINE'S STONEMASON OF SAiNT POINT.* 

34. GUIZOT'S MONK'S CONTEMPORARIES. A Series of Biographic Stndiei on 

the Enghsh Revolution. Portrait ofdBdward i4»i Clarenion. 

35. HAWTHORNE'S TWICE-TOLD TALES. 

36- — — • ■ Second Series. 



- SMOW IMAGE, and other Jalep. 
SCARLET LETTER. 



EMERSONS ORATIONS AND LECTURES. 
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^ t j!^acg,4l^njicliro*s Offices, which art Sf. M. each), 

BOHN 8 CLASSICAL LIBRARY. 

A Serifs or Literal Prosk Tra.nsl/itions or the Greek and Latin Classics, 

WITH NOTES. 

1. HERODOTUS. By the Rev. Henry Cary, M.A. Index, and Frontispiece. 

2 & 3. THUCYDIDES. By the Rev. H. Dale. In 2 Vols. (3*. M. each). 

4. PLATO. Vol. I. By Cart. [Tlie Apology of Socrates, Crito, Fh£edo, Gorgias, 

Protagotas, Phwdrus, Thefctetus, Euthyphron, Lysis.] 
6. LIVYS HISTORY OF ROME. VoL L, Books 1 to 8. 

6. PLATO. Vol. II. By Davis. [The Republic, Tiraaus, and Critias.] 

7. LIVYS HISTORY OF ROME. Vol. II., Books 9 to 26. 

8. SOPHOCLES. The Oxford Translation, revised. 

9. >ESCHYLUS. By an Oxonian. (Price Ss 6d.) 

10. ARISTOTLE'S RHETORIC AND POETIC. With Examination Ouertioiis. 

11. LIVYS HISTORY OF ROWE. Vol. III., Books 27 to 86. 
12 & 14. EURIPIDES. Prom the Text of Dindorf. In 2 Vols. 

! 13. VIRGIL By Davidson. New Edition, Revised. (Price 3#. 6</.) 
16. HORACE. By Smart. New Edition, Revised. (Price 8*. 6i.) 

16. ARISTOTLE'S ETHICS. By Prot. R. W. Browne, of King's College. 

17. CICERO'S OFFICES. [Old Age, Friendship, Scipio's Dream, Paradoxes, Su:.] 

18. PLATO. Vol. III. By G. Burges, M.A. piuthydemus. Symposium, Sophistes, 

Politicus, Laches, Parmenides, Cratylus, and Meno.] 

19. LIVY'S HISTORY OF ROME. Vol. IV. (which completes the work). 

20. CitSAR AND HIRTIUS. With Index. 

21. HOMER'S ILIAD. Frontispiece. 

22. HOMER'S ODYSSEY, Hymns, Epigrams, and Battle or the Frogs and Mick 

23. PLATO. Vol. IV. By G. Buroes, M.A. [Philebus, Charmides, Laches, The 

Two Alcibiades, and Ten other Dialogues.] 

24. 25, & 32. OVID. By H. T. RILEY, B.A. Complete in S Vols. Frontispieces. 

26. LUCRETIUS. By the Rev. J. S. Watson. With the Metrical Version ofJ.M. Good. 

27. 30, 31, & 34. CICERO'S ORATIONS. By C. D. Yonge. Complete in 4 Vols 

(Vol. 4 contains also the Rhetorical Pieces.) 

28. PINDAR. By Dawson W. Turner. With the Metrical Version of Moore. Fir^t. 

29. PLATO. Vol. V. By G. Burges, M.A. [The Laws.] 

33. THE COMEDIES OF PLAUTUS. By H. T. Riley, B.A. In 3 Vols. Vol. I. 

34. JUVENAL, PERSIUS, &c. By the Rev. L. Evans, M.A. With the Metrical 

Version of Gifford. Frontispiece. 

Also, uniform with the Standard Library, at 5*. per volume, 

BONN'S ILLUSTRATED LIBRARY. 

1 to 8. LODGE'S PORTRAITS OF ILLUSTRIOUS PERSONAGES OF GREAT 

BRITAIN. 8 Vols, post 8vo. fiiO Portraits. 
9. CRUIKSHANKS THREE COURSES AND DESSERT, with BO niustrations. 

10. PICKERING'S RACES OF MMi, *nth numerous Portraits (or Coloured 7s. Gd.) 

11. KITTOS ^SCRIPTURE LANDS, AND BIBLICAL ATLAS, vith- 24 Maps, (or 

Coloured, 7s. 6d.) 
12 WHITE'S NATURAL HISTORY OF SELBORNE, with Notes by Sir Wm. 
Jardine and others, edited, with large additions, by Ed. Jesse, Esq. With 40 
hiffhly-finished Wood Engranings {Coloured, 7s. Bd.) 

13. DIDRON S CHRISTIAN ICONOGRAPHY, with 150 beautiful Engravings. In 

2 Vols. Vol. I. 

14. REDDING ON WINES. New and Revised EdiUon, with 20 beautiful Woodcuts. 
15 & 16. ALLEN'S BATTLES OF THE BRITISH NAVY. New Edition. Enlarged 

by the Author. Numerous fine Portraits on Steel. 2 Vols. 
17 & 18. ROME IN THE NINETEENTH CENTURY. Fifth Edition, in 2 Vols., 
w%th S4 nne Steel Engravings, and Index. 






Mso, uniform with the 

B0HN8 ANTIQU 

1. BEDE'S ECCLESIASTICAL HISTOR 

2. MALLETS NORTHERN ANTIQUn««. ^ j m nmi\ f^- ^ W" A^ P j 

of the Eyibiggia Saga, by Sia Waltjbe Scott. Uttf^HA by J. A. Blackwell. 

3. WILLIAM OF tjflALMESBURY'S CHRONICLE OF THE KINGSOFJN£L^|i|^ 



Schouwj Joachim F, 

AUTHOR 
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